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«...JIONH, 003HaB 3aKOHbI IpHposbl, 
yYUNTbIBaAH HX H OMHPatCh Ha HHX, YMeJIO TIpH- 
MeHAA HW HCHONIb3yA HX, MOryT OLPpaHHUHTb 
cbepy ux eicTBHA, aTb pa3spyllIMTenbHbIM 
cuslaM IpHpoxbl fpyroe HalipaBmenHue, oOpa- 
THTb pa3PyUIHTebHBIe CHJIbI MpHponbl Ha 
NOIb3y OOLMeCTBAa>». 


WM. Craauu. «<OKoHOMHYeCKHE 
Wpo6emMbl couvatu3Ma B CCCP». 


BBEVEHHWE 


CoppeMeHHad TeXHHKa TopHoro ela MO3BOJIAeT pa3spa- 
OaTbIBATb MeCTOPOXKACHHA MOJIC3HbIX MCKOMAeMbIX TO3eM- 
HbIM CHOCOOOM, OCTaBJIAA He3aKPelJICHHbIMU WIM cabo 3a- 
KpellJIGHHbIMH KaMepbl H TMOJIOCTH, MOcTHraloulwe HHorla 
OOJIbIUHX pasMepoB. C TeyeHHeM BpeMeHH B 3THX HCKYC- 
CTBEHHO CO3J,aHHbIX KaMepax MOM MeHcTBHeM TopHoro aB- 
JICHHA TIPOHCXOAT OOPyIIeHHA KPOBJIM, BbI3ZbIBAIOLIMe CBH- 
*eHHe TOPHBIX MOpoO B OTPaboTaHHOH YacTH MecTOpOxX]e- 
Hud. IIpH 3TOM HepeAKO HapylllaeTca KpelsleHHe rOpHbIx 
PbIPaOOTOK Ha paOounX TOPH3O0HTAX, Pa3TaBJINBaIOTCA OXpaH- 
Hble WeJIMKH WH MpOWCXOAUT OOpylleHne KPOBJIN B JeHCTBYI0- 
QIMX OUHCTHBIX 3a60nx. Jlocrurad noBepxHocTH, OOpyillenHue 
RemopMupyeT pa3JIM4Hble COOPy2KeHHaA. 

Kpynuble OOpylieHHaA B BbIPaGOTAHHOM IIpocTpaHcTBe 
OOBIYHO COMPOBOXKTAWTCA MOULHOHM BO3YINHOM BOJIHOM, KO- 
TOpad, MOCTHrad paOOuHXx FOPH3OHTOB, MPHYHHAeT TAKEeJIbIe 
aBapHH, a HHOra— HecyacTHble cJlyyan. [Ipu 9kcyaTa- 
IMM Me€CTOPOKAeHHH CaMOBOSrOpalouIMXcaA YrvieH HM KOJIUe- 
aHHbIX py 30Ha OOpylleHHA UH HenorallleHHble OUYHMCTHbIE 
BbIPAOOTKH OOBIYHO CJTy2KAaT MOTeHIMaJIbHbIMH OUAraMH TO/- 
3€MHbIX TO*K apoB. 

YkKa3aHHble ABJICHHA OCJIOMKHAIOT 9KCIIYaTalu!o MeCTO- 
poxkTeHHH HU B OOJIbINMHCTBe CJIyYYaeB He MO3BOJIAIOT MOVJI- 
HOCTbIO HX OTpaboTaTb. IIpu sTomM uacTo TepseTCaA 3HaUH- 
TeJIbHOe KOJIHUeCCTBO Pa3sBeaHHbIX MU MOATOTOBJICHHBIX 3alla- 
COB ILCHHbIX PY H APyrUx MOJIeE3HbIX HCKOMAeMBIX. 

Jlisdt TpeOTBpPalleHHA HeMPOH3BOJIbHbIX MACCOBbIX OOpy- 
IeHHH COBPeMeHHaA TpakTHKa UCHOMb3yeT Ba OCHOBHBIX 
MeToja: 1): MpHHyUTeJIbHy!O NOCaAKY KPOBJIH Ha OTJCJIbHbIX 
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yuacTKax BbIPAaGOTaHHOrO MpocTpaHcTBa H 2) 3akulajyiKy ero 
HYCTbIMH TOposaMu HIM ApyrHMH HHepTHbIMH MaTepHaJlaMH. 

Mbt He ynomuHaeM 3fecb TakOH Moporow Hu TpyAoeMKHH 
MeTO, Kak kKpeluleHHe, KOTOpoe K TOMy Xe BCJIEACTBHE 
CBOeli HeOJIFOBeUHOCTH He rapaHTHpyeT MOJIHOCTbIO OT BCEX 
YKa3aHHBIX BDIIMe He2KeaTeIbHbIX ABJeHUU. Kpome TOPO, AIA 
pala CHCTeM pa3paOOTOK 10 YCJIOBHAM NPOH3SBOCTBAa pa6ort 
He [IpeMcTaBJAeTCA BOSMOXKHbIM UCIHOJIb30BaTb KpelieHHe 
WIA MO,ep2KaHva KpPOBJIM B OYMCTHBIX BbIPaOOTKAaX. 
IlocueqHee coo6paxkeHue IleJIMKOM MOXKHO OTHECTH HU K Tep- 
BOMY H3 Ha3BaHHbIX MeTOJOB — IpHHYAMTeIbHOH TMocayKe 
KPOBJIH. 

Bouvlee MOJIHONe€HHOH B CMBICIe NOLMepsKaHHA KPOBJIM 
BbIPAOOTAHHOrO MpOCTpaHcTBa ABJIAeTCA 3akJaaKa. IIpu He- 
6olbIIOM O6beMe pabOOT OHA OCYLIILECTBJIAeCTCA B HaCTOS- 
lee BPeMA PYYHbIM cHocoOoM, a pH Oovlee KpyNHOM — IIpH 
MOMOIWM CHeWMaJIbHbIX MpHCMOCcOOJIeHHH HU MallIHH WIM THL- 
paBuMyueckuM nyteM. [Ipu npaBuibHOoH opraHH3alnu pador 
PHAposaklalka aeT ONTHMaJIbHbIe NWOKa3zaTe/M MO cpaBHe- 
HMIO CO BCeMH JPYrHMH CMOCcOOaMH 3aKJIaOUHbIX padoT, HO 
BCe 2Ke TIPH COBPCEMeCHHOM TEXHHYeECKOM OOOPyOBaHHH VM OHA 
UMeeT PH], CYHICCTBCHHbIX HeJOCTATKOB. 

B ete Oovlee 3HAYHTeJIbHOH Mepe STH HeMOCTATKH CBOIi- 
CTBCHHbI JPyYrHM ciHocoOaM MpOH3BOACTBa 3aKJaOUHbIX 
paoor. Ilosromy, mpe2k ye ueM pasoOpaTbcs B YCJIOBHAX, pH 
KOTOPBIX MOMKHO IIPHMeHATD JIek B KavecTBe 3akKJIaqOuHOrO 
MaTepHaJia, paCCMOTPHM BKpaTue NOJIOXKUTeIbHbIe H OTPHIAa- 
TeJIbDHbI€e CTOPOHbI 3ak/aqKH Kak MeTOJa Tosdlepxanna 
KPOBJIM BbIPAOOTAHHOrO MpocTpaHcTBa. SHAYHTeJIbHbIM HHTe- 
pec IIpeACTaBJIAIOT TpeOOBaHHA, TMpeXbABJIAeMbIe K MatTe- 
pay 3akKaiKu. 

Ha mecToporxkeHHax pa3sJM4HOH MOWIHOCTH HM pH pas- 
JIMUHbIX YrJlaxX MaeHHA CHCTeMbI paspa6oToK Cc 3akalKOli 
BbIPaOOTAHHOrO MPOCTPaHCTBa HCHOJb3YIOTCA HM KaK OCHOB- 
HbIe W Kak BCHOMOLaTeJIbHbIe [WIA OTPaOOTKH OTeJIbHbIX 
YYACTKOB MCCTOPOKMEHHH, COJMKEHHDIX KUT HW anodus. To 
BOMpOcy PacipoctpaHeHHOCTH B TOPHOH MpOMbIIJeHHOcTH 
CHCTeM C 3aKJlaKOM JOCTATOUHO OOOOMIeCHHBIX CBEeHHI] Her. 
Ho OTeIbHbIe JaHHble NMOATBeEPxMAaloT, 4TO HanGoubuMii 
YAeCMbHbIM BeC OHH MMeCIOT Ha PYAHMKaX UBeTHO Meratyp-— 
rau. Ilo aHHbim T. HM. Ponomom3snvnot [7] ucnosmb30Banue 
CMCTeEM C 3akKJlaqKOH oxomuT fo 10% no orHomeHniw Ko 
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BC€M J[PYrMM CHCTeMaM OUHCTHOHM BbIeMKH, MPHMeHAIOULMMCH 
Ha PyMHHKaX IUBeTHOH MeTaJJIyprun. Cnenyer 3aMCTHTb, UTO 
Gomee 8% 3hecb 3aHHMAIOT CHCTeMbI C 3akJaKO 6¢e3 
KpeIJIeHHA. 

SakllaqKa Kak CpeCTBO HosepxKanua BEIPab6oTaHHorO 
MpocTpaHcTBa MOsyuusla USBeECTHOe pactpocrpanenue B 30- 
MOTO MPOMbILIIeHHOCTH pH oTpaOoTKe pyAHbIX MecTOpo- 
agenul. Uacrwuno ona HCHOJIb3yeTcaA pH MOOblue pewKUX 
MeTAJIJIOB, VIIA H HEKOTOPHIX JPyruX MOJIe3HbIX HCKOMAeMBIX. 

bdbexruBnocrs CHCT€M OUMCTHOH BbIeEMKH C 3aKJIaIKO 
BbIPAaOOTaHHOrO MpocTpaHcTBa B 3HaUHTebHOH Mepe ompe- 
WeNAeTCAH, IOMHMO OpraHn3allMu padot, xapakTepom 3avlera- 
HMA PYAHOFO TeJla, MOUIHOCTbIO MeCTOPOXRMeHHA HU ApPyrumMu 
MeCTHBIMH YCJIOBHAMH. 

Ha 2KHJIbHBIX H HaCTOBbIX MeCTOPOXKACHUAX HeOOJIbILON 
MOULHOCTH pH OUMCTHOH BbIeEMKe BbideJIAeTCA OOJbIWIOK 
“o6beM TyCcTOH MOpOAbl, KOTOPad MOKeT ObITb HCHOb30BaHa 
B KayecTBe 3aKJIamouHorOo MaTepuaua. IIpH HemoctraTKe Mo- 
pOwbl MaTepHall WIA 3akNaqKH MOObIBaeTCA U3 HeOOJIbINMX 
KaMep BO BMelIIlalollleM MaccHBe HIM MepelyckaeTca 3 
BePpXHHX 93TaxKei., 

Ha mecTopoxeHuax cpeltHeli H OObUIOM MOLLHOCTH 
MaTepHall JIA 3akKaaKH IpHXOAMTCA MOObIBATh Ha MOBepx- 
HOCTH WJIM MCMONb30BaTb XBOCTbI OOOFaTHTeJIbHbIX adpuk, 
TpaHyJIMpOBaHHbIi Wak WH Mpyrue WHePTHbIe MaTepHabl. 
B 9THx culyuaax OCHOBHOe 3HaveHHe WpHuoOpetaeT MocTaBKa 
MaTepHaJla JIA 3aKJlaqKH C TOBepXHOCTH K MecTy paOoTHI, 
OTHMMAalolllad OObINHO MHOro paOouen CHJIbI UW JHEPrHyu. 

Hexoropble ycoBepliiecHCTBOBaHus, BHeCeHHbIe 3a Mocen- 
Hee BPe€MA B CHOCOObI WOCTaBKH HM pacipeleIeHHA 3aKJa- 
ROYHOrO MaTepHaJla B BbIPASOOTAHHOM IIPOCTPaHCTBe, MOBBEI- 
CHJIM OOULyIO Si*ceKTHBHOCTb CHCTeM c 3akJaqKoH. Tem He 
MeHee CTOHMOCTb 3aKJIaOUHbIX paOoT pBce elle ocTaeTcA 
BeCbMa BBICOKOM, TO 3HaYHTeIbHO yROpoxaerT O6- 
My! CTOHMOCTH AOODUH. 

C ropHo-TexHHuecKOH TOUKH 3peHHA 3aKJlaKa UMee>r 
60/IbIIMve MpeuMylllecTBa Kak OJMH M3 HaHOoJlee HajlexKHbIX 
M 6e30NacHbIX MeTONOB MOLLepxkaHuA KPOBJIH BbIPAaOoTAaH- 
Horo mpocrpaucrsa. K Hum cileqyeT OTHECTH CpaBHHTeJbHYy!0 
Oes0MacHOCcTh B 102% apHOM OTHOLIeHHH, MMeTOILyI0 6OJIbIIOe 
sHaveHHe Id HeKOTOPbIX PYAHHKOB YrOJIbHOW MPOMBILI- 
WeHHOCTH HM UBeTHOH Merasrypruu. Ha pyfHuKax 9TOH 
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KaTerOpHi MepBOMPHUMHOl JHAOPeHHbIX NOKAPOB ABJIACTCH 
MHTCHCHBHDbIi Hpowecc OKHCJIeHHA yruist UH CyJbPUOB, KOTO- 
pOMy B. 3HauMTeJIbHOM Mepe cnocoOcTByeT HaJIM4He B OTPa- 
6oTaHHOM pocTpaHcTBe peBecHHbl (KpellieHne, MaTBI). 
TlosToMy Wcioub30BaHHe HWHepTHOrTO MaTepHaJla WIA 3a- 
KlaKH HW MOLLepxaHuA COOTBETCTBYIOWero TeMMepaTyPHOrO 
HM BJlaKHOCTHOTO pexKUMa Ha TAKHX PYyHHKaxX ABIACTCA 
OCHOBOH YCMelIHOH IKCIIyaTalun. 

TlevasibHbIii OMbIT MeHBIX PyAHUKOB Ypavia, He COOJIO- 
TaBIUHX MepeyHCJIeHHble BbIIe OCHOBHbIe TPeOOBaHHA, IOCJy- 
2KWJI B CBOe BPCMA TOJUKOM JIA -HCMOJIb3OBaHHA AHTHIMHpo- 
TeHHbIX NOOABOK K MaTepHaJy 3aKJaKu. 

IIlpu coppeMeHHbIX cmoco6ax BeeHHA 3aKJIAOUHbIX pa- 
GOT BCTPeyaloTca M3BeCTHbIe 3aTPyAHeHHA. ITO OTHOCHTCA 
He TOJIbKO K 9KOHOMHKe M IpOTHBONOKAaPHbIM TPeOoBaHUaM, 
HO H K NOMHOTe OTPAOOTKH MeCTOPOXKCHHA. 

HepepubiM ABJIAeTCA O6ULepacnpocTpaHeHHoe Cpe crie- 
UHaJIMCTOB TOPHOrTO flea MHe€HHe O MHHMMAJIbHbIX MOTepAX 
MOJle3HOrO HCKOMaeMOPO B HeApax IPH U3BJIeEYeHHH CHCTeMaMH 
C 3aKIa{KOH. ITO cyKeHHe MOXKHO IIPHHAT B OTHOINeCHHH 
IOMHOTbI OTPAOOTKH MeCTOPOXMeHHA B ILeJIOM; 4YTO *%Ke Ka- 
CaeTCA OUHCTHOM BbICEMKH, TO 3eCb IOTepH JOCTHTalOT B OT- 
JI@JIbHBIX CJIYYaAX BECbMa KPYMNHOH BeJIMUMHbI. ITH ToTepH, 
mo McculeqoBaHnam mpod. P. Il. KanstyHosa [7], oKa3bIBaloT 
OO/IbIN0e BIIMAHHe Ha 9*CPeKTMBHOCTH, a CUEMOBATeJIbHO, HM Ha 
paclipoctpaHeHve CHCTeMbI OYHCTHBIX paOOT C 3aKJaKOH. 
[fo mMoyueHHbIM HM {aHHbIM OTepH ocTuraioTr pH 
KPYMHOCKEJICTHOM 3aKaO“UHOM MaTepHase 8—13% u 3Ha- 
UMTeCJIbBHO CHW2KalOTCH TOJbKO pW pa6otax c TULaTewbHO 
BHINOJIHCHHbIM HaCTHJIOM. OWHaKO, MOHMKaA NOTepu pyHOli 
MeJIOUH, STO MepoNpHaTHe TpeOyerT OOJIbINMX 3aTPaT Kak Ha 
VCTPpOHCTBO HacTHJla, TaK H Ha JaJibHeHwiHe NepecruJKu. 
UactTb ApeBecHHbl IPH 29TOM HECOMHCHHO YXOHT B 3aKJaNKy, 
UTO ABJIACTCA BECbMa HeKeJaTeJIbHbIM B TO%KapHOM OTHO- 
IeCHHH. 

Heo6xoluMo CKa3aTb ellle HECKOJIbKO CJIOB O cTereHH 
YIJIOTHEHHA MaTepHasla Mocle 3aklaqKH ero B BbIPaboTaH- 
HOM WpoctpauctBe. Haumenpilee ymJlOTHeHHe, KaK NoKa3anu 
ucculeqoBanna [10], nator mecok u rpaBut (Zo 3,0%). Ton 
JeHCTBMeM TOPHOrO JaBJeHHA B Gobel cremenH (20 16%) 
YIJIOTHAIOTCA TpaHyJIMPpOBaHHble IlWwlaKH, XBOCTbI O6oraTH- 
TEJIbHBIX (aOpHK U 3aKMaLKa U3 DOGKITHIX TOPHBIX nopon. Ha 
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CTeHeHb YIIIOTHEHHA MaTepHasla, UCHOJIb30BaHHOrO JWIA 3a- 
Kulak, B 3HAYMTCJIbHOH Mepe BJIMAeT HM BeMYMHAa TopHoro 
JaBJICHHA, YTO MOMKHO MpOCMeAMTb MO rpaduky, mpescras- 
JIGHHOMY Ha (pur. |. 

OcHOBHble YCJIOBHA pallMOHAJIbHOrO HCHO/b30BaHUA 3a- 
KaQKM ONPeMeAIOTCH CJleLYIOULMMU TpeOOBaHHAMH, MMpelb- 
ABJIACMbIMM K MaTepHauly: 

1) HeBbICOKOM CTOMMOCTbIO JOGOLIUN H TPaHCHOpTHpOBKH 
K MeCTY 3aKJaqKH MPH OCTaTOUHBIX ero 3allacax BOJIN3H 
py AHUKa; 


Pur. 1. SaBncuMoOcTb cTeNeHH YHNOTHEHUA 3aKalKH OT BeJMUHHbI 
TrOPHOrO aBJeHHA: 


J — necok u rpaBHit, 2— uimaKu u xBocTs!, 3 — mpo6eHbIe CraHObl 


2) WHEPTHOCTHIO B TO%KAPHOM OTHOIUeHHH, a B OTICJIbHbIX 
CIYYaAX CHeMWaJIbHbIMM AHTHMMPOreHHbIMH CBOUCTBaMH; 

3) YHOBJICTBOPHTeJIbHBIMH MeXaHH¥eCKHMU CBOHCTBaM4; 

4) MUHUMAaJIbHOH yYcawkKow Mocle 3akKaKu. 

K 9THM OCHOBHbIM TpeOOBaHHAM YacTO WOOaBJAeTCA PAT 
JLOMOJIHHTeJIbHbBIX, UMeIOIIMX UHMCTO MeCTHOe 3HadeHHe, 
BCJIENCTBHe “wero Ha HHX OCTAHOBHMCA KpaTKO B JaJIbHeH- 
wiem. HeoOxo—HuMO OTMeTHTb, 4YTO UCHOJb30BaHHe JIA 
3aKaKH MaTepHaJioB, He OTBeYaIOUWIMX NepeunCJIeHHbIM 
BbIIMe TPeOOBaHHAM, BCer la IPHBOAMT K OCJIOXKHEHUAM HU YBe- 
JIM4MBaeT CTOHMOCTh OOH. OHaKo OJlarompuATHOe couye- 
TAHHe W3JIOX%KeHHBIX BHILe YCJIOBHA BCTpewaeTca peqKO. ITO 
WM CJIYKUT OCHOBHbIM IIPeMATCTBHeM JIA WIMpOKOrTO HCHOWJIb- 
30BaHUA B TOPHOH MpakTHKe CHCTeM FOpHbIX paooT Cc 3akJal- 
KOH BbIPaGOoTAaHHOrO MpocTpaHcTBa, axe Mp Tex yCJIOBUAX, 
Kora pHMeHeHve UX ABIANIOCb Obl HanOoee *Kedla- 
T@JIbHbIM MH eslecoodpasvhiM CO BCeX JpyrHX TOYUeK 3peHHA. 
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IIpaktuueckH oco6eHHO TPyAHO OCYILeCTBUTb IepBoe ui 
OCHOBHOe TpeOoBaHHe — OOecrIeyeHHe HeBbICOKOH CTOHMOCTH 
OObINM HM TpaHCNOpTHpOBKH 3aKJIafouHOrO = MaTepHaJla 
K MeCTY 3aKJlaJ.KH. 

K pompocaM 9KOHOMHKH HaM elie IipHAeTCH BepHYTbCA 
B KOHILe paOorbl, re MbI paCCMOTPpHM Ux OoJlee WeTaJIbHO; 
celtuac »Ke IIpoBeweM H3BeCTHbIe MapaJiesH MerKyY H3JI0- 
YKCHHBIMH BbIMe TpeOOBaHHAMH K MaTepHaJly 3akJlaKU U 
TEMH BO3MOXHOCTAMH, KOTOPbIMH MbI OyemM paciOJlaraTh, 
UCHOb3yA Jel WIA MOLLep2xkaHuA KPOBJIM BbIPAaOOTAHHOrO 
mpoctpaucrTBa. Ja BbInCHeHHA BO3MO2KHOCTH HCIIOJIb30Ba- 
HHA Jibda B KauecTBe 3alOJIHHTeJIA BbIDAaOOTAHHOLO IIPO- 
CTpaHCTBa JOCTATOUHO OyMeT OTBETHTb Ha CJIeAyIOUlNe OCHOB- 
HbI€ BOTPOCHI: 

1. CootTBetcTByeT JIM JIe, 10 CBOHM (PH3HKO-TeEXHHYeCCKUM 
CBOHCTBaM TpeOOBaHHaM, IIpeMbABJIACMbIM K MaTepHaJly 3a- 
KJlajiKH. 

2. Bo3MOxHO JIM COXpaHHTb HeOOXOAHMbIN WIA JIbla 
TeEMIepaTYPHbIN PexKUM B OTPAOOTAHHOM MpOCcTpaHcrTBe B Ile- 
pHo Mocwe 3anOJIHeHHA ero JIbJOM. 

3. UWmeetca mH 9KOHOMHYeCKan WeleCcoOOpa3sHOCTb B 
MCMOJIbSOBaHHH JIba JIA 3aKJIaNKH BbIPaOOTAaHHOrO Mpo- 
CTpaHCTBa IIPH MOJIOMKUTeEIbHOM PelIICHHH OCTAJIbHbIX BO- 
IIPOCOB. 

Hs3yueHHocTb (H3HKO-TeXHHYeCKHX CBOMCTB JIbda HU 
MMEIOIMUCA ONbIT erO UCHOJb3O0BAHHA WIA CTPOHTeJIbCTBa 
IOBEPXHOCTHBIX COOPy2Ke€HHH MO3SBOJIAIOT 3apaHee LaTb MOVIO- 
2KUTCJIbHbIe OTBETbI Ha MepBbIHH H3 MOCTABJICHHbIX BOIIPOCOB. 
Uro »e KacaeTcH BONpoca O BO3MOXKHOCTH COXpaHeHua Hh 
TeM OoJlee CO3qaHHA COOTBeTCTBYIOUero TeMMepaTypHoro 
pexKUMa B BbIpaOOTKaX PyAHHKa, TO B 9TOM HalpaBJIeHHH 
clleLyeT OTMeCTHTbh MOUTH HOJHOe OTCYTCTBHeE KaKHX-JIH60 
vicclleqoBaHHi. Ilostomy MbI MocTapaeMca TOCH.IbHO ocBe- 
THTb BC€ 3aTPOHYTbIe€ MOJIOXRKECHUA, COCPeEMOTOUHB OCHOBHOe 
BHUMaHve Ha BO3MOXKHbIX TMPHHUWMAaxX yapaBJeHHa Tenno- 
BbIMH NpOWeccaMH, MPOWCXOAAULMMM B MOA3€MHbIX BbIPabor- 
KaX PYIHMKA, IpHMeHHTebHO K KIMMaTy HM Apyrum Apupor- 
HbIM yCJIOBHAM CeBepa. 

Bonpoc 06 Hcnob30BaHH JIbJa B KaveCTBe 3aK/aKH He 
ABJIAeTCA HOBBIM. Ene p 1946—1947 rr. na KonKypce 
BHUTO ropusakos 6biuia oTMeyeHa pa6ota unm. A. VW. Bauin- 
CKOPO, IipeWaraBllero MCNOJIb30BaTb Je WIA 3anomHeHUA 
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BbIpaooTaHHOrO MpoctpauctBa. B 1950 r. wa Koukypce Cne- 
UMa/IbHOrO TlaBHOrO yMpaBJIeHHA C TaKMMH Ke Mpedwioxe- 
HHAMH BbICTyNM uHxK. C. E. Maprpuues, a Bp 1952 r.— 
reomor B. A. MUcaxkos. 

B AByxX MepBbIx MpeqIO*KeHMAX Wpelwiarasoch WIA Oxula- 
ATCHHA WU KPHCTAJIM3aWHH BOTH, 3a/IMTOH B OTPaboTaHHble 
OJIOKM, HCMOJb3OBATb TeMIOOOMeH C OKPy2KaloulHM MaccH- 
BoM. B. A. Mcakos npeaoxus 3ano0JIHATS BbIPAaOOTAHHOe M1po- 
CTpaHCTBO OJ1IOKAMH JIba, 3arOTOBJICHHbIMH Ha MOBeEPXHOCTH. 

B mpeaviomwkennax “Hx. A. MW. Bauuckoro vu unm. C. E. Map- 
TbILMIeBa OCHOBHOM OUIMOKON ObWIO MpeNONO*KeHHe O MOCTa- 
TOYHOH XJaOeCMKOCTH TOPHbIX Topo .B MaccuBe. Jleit- 
CTBUTeJIbHO, OXJIaxKTaloulad cmoco6uocTp | mM? nmopospi c TemM- 
lepaTypoH —5° u OObeMHOH TersIoeMKOCTHIO 900 KKau/M? rpay 
coctaBuiaeT 2500 xkkal. TemnmoconepxxaHHe 1 Mm? Boj 
axke IPH TeMMepatype, O1M3KOH K O°, HO C yYeTOM CKPHITOM 
TEMJIOTHI KPUCTAJWIM3allHH, ompefenetcx lmpumMepHo 
B 80000 xka.. 

{a Toro uToObl HarviayHee MpescTaBuTb ce6e 3Ty pas3- 
HHIWY, MOMCYMTAaeM KOJIMYeCTBO Tella, KOTOpOe Mpuerca 
OTHATb OT BOJbI IPH YKa3aHHbIX YCJIOBHAX, JIA MpeBpalile- 
HHA ee B Je B OMHOM M3 KaMep IIpM BbICOTe 9TAaKa B BO M 
HM WMpwne ouNcTHoro mpoctpaHcTBa B | M. IIpu ganuptx 
pasMepax H UpW MpoTAxXeHHOCTH KaMepbI 10 TIpocTupaHuto 
B60 M cJlelyeT 3aJIMTb B Hee, axe c yueToM Kos@ulneuta 
paciupenis, He MeHee 1600 m?® Bomb. Ja nmpeBpalleHua 
yKa3aHHoro OObeMa BOLI B JeX Mp Temmepatype O° Heo6- 
XOJMMO OTHATb OT Hee OKOJIO 128 MJIH. KKaJl HIM, ApyrHMu 
CJIOBAMH, peaIH30BaTb BCIO OXJIAKLalOUlyio CMOCOOHOCTh 
MaccuBa O6bMoM OGovree 50000 m®. OuepuyHo, 4TO Tako 
TeIMJIOOOMeH HEBOSMOXMKHO OCYIULECTBHTb B MpaKTHYeCKH MIpH- 
eMJICMBIi MepHO, BPeMeHH, T. €. HEIb3A MPeBpaTHTb 3aJIUTYIG 
B BbIPaOOTAaHHOe MpOcTpaHcTBO BOLY B Mel 3a cyeT OHO 
XOJIOMOCOepxKaHvA MaccHBa. 

Tem He MeHee CaMa Hed MbLOZSAKMALKU OTHIODb He OTO- 
POUHBaeTCA ITHM BHIBOJIOM, TaK KaK, IOMHMO MaCCHBa B Ka- 
yecTBe OXJlaxKaloulero (bakTopa, B OlpeeJIeHHbIX Mpupo/ji- 
HbIX YCJIOBHAX MOKeT ObITb HCIHOb30BaH OoJIee MOLILHbIli 
MOPIOTHTeIb Tela, COMepxallleroca B BOAe, — XOJOHbIM 
SHMHHH BO3JIYX. 

2ITo He 3HauHT, YTO MbI HPHOPHpyeM 3HayeHHe Te JOBOrO 
pexKuMa YTOpHbIX Mopod. OxJarkMatolllad CHOCOOHOCTb UX 
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B OTJCJIbHbIX CJIYYaAX MOKET ObITb BeCbMa BeJINKA. Cylte- 
CTBEHHO H TO, 4YTO Tpomecc TemJOOOMeHa MexKTy BOOU 4H 
rOPpHOH MOposOH MpOUCXOLUT 3HAUMTeJIbHO HHTeCHCHBHEEe, YM 
MexKTY Bowol HM UNpKyMpytoulum Bosyxom. IlosTromy 
He CJlelyeT IpeHeOperaTb HM 3THM CYIILECTBeHHbIM ()aKTOPOM, 
KOTOPbIii H YUHTbIBAeTCH HAMM B J[aJIbHeHINIeM M3JIOXKeHHH. 
PB mpHBeeHHOM BBIIe IpHMepe MbI JIMWb XOTeIM YKa3aTb Ha 
efO HeMOCTATOUHOCTh IA OCYIILeCTBJICHHA MOCTaBJIeHHOH 
salad. 

Uto xe KacaeTCA BO3MOXHOCTH 3aKJIa{KH BbIPaooTaH- 
HOrO IIpocTpaHcTBa OJIOKaMH JIbJja, 3arOTOBJICHHbIMH Ha II0- 
Re€pXHOCTH, Kak mpedwiaraer B. A. Mcakos, To B pxye culyyaes 
OCYILECTBUTb 3TO BIMOJHe BO3MOXHO. IIpuemuemMo Tak»Ke Co- 
sane HW COxXpaHeHve TeX YCJIOBHH, Mp KOTOPHIX JIblO- 
3akilaqKa OyfeT HOPMaJIbHO BbINOJHATb CBOH (yHKIHH. 
C 9KOHOMHYeCKON KE CTOPOHDI MocJeqHee TIpeOmwKeHHe 3a- 
CJLYKUBaeT 3HAYHTeEJIbHO MeHbIUero BHAMAHHA, YeM TIpe/JIO- 
*eHHe C. E. Maprpiiepa no noctoiHOMy HaMOpaxkKHBaHHo. 
SaroToBKa OJIOKOB Ha MOBePXHOCTH, HX TpaHCHOpTUpoBKa JO 
MeCTa 3aKJIaKH HW CaMH PaOoTbI NO 3akJlaKe JIblla B BbIpa- 
OOTAHHOM IIPOCTpaHCTBe BeCbMa TPyMOeCMKH HM B KOMMUIeKce 
OyAYT, BEpOATHO, OJIM3KH NO CTOMMOCTH K Py4HOM 3akaKe. 

Vines ucnoub30BpaHua JIbla Ma 3aKlaqKu BbIpadotaH- 
HOrO IIpOCTpaHCcTBa B ONpeeJICHHbIX YCJIOBHAX, IPH COOTBeT- 
CTBYIOUEM IIPOH3BOACTBe paOOT, HaM KayKeTCA BeCbMa IIPo- 
rpeCCHBHOH, H ee MOXKHO OyeT OCYILeECTBHTD B OTICJIbHBIX 
CHyyaax C KPYNHbIM IKOHOMHYeCKHM H MPOH3BOJ,CTBeHHbIM 
39(pdekToM. 


I. JIE, KAK 3ANOJIHHTEJIb BbIPABOTAHHOrO 
IIPOCTPAHCTBA 


PaccMOTpuM (pH3HKO-TexXHH4eCKHe CBOLCTBA JIblla UH CpaB- 
HUM HX C OOUWIMMH TpeOoBaHHAMH, TIPeWbABJIACMBbIMH K Ka- 
yeCcTBY 3aKJaqouHoro MaTepHasia. OcoOeHHbIii UHTepec 
IpeACTaBJIAIOT MeXaHHhyeckHe CBOMCTBA Jibla pa3JIMUHOrO 
reHesHca. 

MuorouncJieHHbIMH MCCJIeROBAHHAMH YyCTaHOBJIeHa 3aBH- 
CHMOCTb IIPOUHOCTH HM MeXaHH¥eCKHX CBOHCTB JIba OT TeM- 
nepatyppl. [Ipounoctb Jbla MpH OHOOCHOM CxAKAaTHM UM pH 
pa3JIMYHOH TeMMepaType H3MeHACTCA B IWMPOKUX Mpememax — 
no 6—7 pa3; B STHX *Ke peseax KOUeOserca HU BeIMUNHA 
COMPOTHBJICHUA JIbla H3rH6y, pacTArxKeHulo H cpesy. Xopomlek 
UJIIOCTpallWeH K H3JIOx%KCHHOMY ABJIAIOTCA JAHHbIe UCCIeLO- 
BaHHuu C. VW. Taneespa [3] MexaHwuecKHx XapaKTepHCTHK 
peuyHOrO JIbjla, NPHBeeHHble B TAG. | MH MONOJHeHHbIe LWIA 


T wo 7a me i 


XapakTepucTHKa NpOYHOCTH Aba, OYTOBOH WH KHpNH4- 
HoH KNakKW Ha C)KaTHe, Kr/cM? 


BytTosaa Kupnuunasa 
Tloka3atTenu Jlen KlalKa KlalKa 
IIpeqeibt NpouHocTH: 
MHHHMy™M . 10 50 ait, 80 
MaKCHMYM ..... 70 80 120 


CpaBHeHHA aHHbIMH O MpO4YHOCTH HeKOTOPHIX BUOB KaMeH- 
HOH KlalKu, MIpHMeHAeMOM B TOpHOM Jee, 
iF 


Tlo mannpim H. A. L]piropnya npn OHOOCHOM C2KaTHH 
B TOUTH H30TEPMHUeCKHX YCJIOBUAX BPeCMeHHOe COIPOTHBJIe- 
HHe Jib<a HU3MCHACTCA B 3ABMCMMOCTH OT CTPYKTYPpbI B Iipe- 
nmenax ot 17,5 no 127 xr/cm?. I]pu stom BpeMeHHoe CONpo- 
THBICHHe CKATHIO MPH HanpaBJIeHHH MLaBJIeHHA, MapadJeJb- 
HOM OCH KPHCTaJIJIOB, 3HAUHTEJIbHO BbIINe, YEM NpH LaBJIeHHu 
B [pyrux HanpaBsenuax. B. A. Ucakop yxKas3pipaet, TO Jed, 
HAMOPOXeHHHIM CIOAMH, MPH LaBJIeHHH, NepneHINKYJIAPHOM 
3THM CJIOAM, BbIep2xKUBaeT MaBseHve B 60 kr/cM?. 

XapaKkTepHCTHKa MpOUHOCTH MCKOMAeMbIX JIbOB WO Ha- 
CTOAILerO BPCMeHH M3BECTHA TOJIbKO MO CMHHYHBIM UCCJeLO- 
BaHwaM. He ocraHaBJIMBadcb MOMPOOHO Ha pe3syJIbTaTax T0- 
CJIeHHX, MpHBeeM B Ta6vJI. 2 HaHOOJlee BaxKHY!IO XapakTepH- 


Ta Of Wiad ee 


BpemeHHoe CONPOTHBJICHHEe CiKaTHiO JIbEOB 
pasIHYIHOTO reHesHca 


BpeMenuHoe conpoTus- 

Tutbl abla JI@HMe C2KaTHIO, Kr/cM? 
TIOnpeGeHM bl eth eas yes. uh or ey 32— 40 
OObINHBIH peyHOH Jed... .. . 12—127 
Phase unbelief) 41.12) eral 50—122 


CTHKY MeXaHH4eCKHX CBOHCTB TorpeOeHHoro Jibjla, a JWJA 
CpaBHeHHA — JIByYX BHJOB Ha3e€MHOrO Jibja: BOJHOTO U Ha- 
JIEMHOTO, MOJIYYeHHbIX IPH TeMMepatTypax —1,5 u —3,7°. 

SaMeTHM, 4TO IPH MOJYYeHHBIX XapakTepucTuKax cuH- 
TaeCTCA BOSMOXKHHIM HCIOJIb30BaTb MOrpeOeHHbIit JIE B Ka- 
YeCTBe OCHOBaHHH MyHZaMeCHTOB pa3JIMYHbIX MH 2KeHeEPHbIX 
COOpy2KeHHH. 

Ha ocHope u3y4eHHA JIbxa B KoHCTpyKMax M. M. Kppi- 
JOB [5] PeKOMeH]lyeT TIPHHHMAaTb JOMyCKaeMOe HalpAxKeHHe 
B 2—4 xr/cm?, Npwyem OH OTMeYaeT, YTO B MpOROsMKUTeNIb- 
HOH paOoTe KOHCTPYKUHH MO2XKHO ObITb YBePeHHbIM TOJIbKO 
TipH yCJIOBMH OOecneyeHHA B HUX OMPeeJICHHbIX «3amacoR 
XOO TA». 

Ilo ganupim B. T. Cxpamraesa [12] npounocts mba mo- 
*KeT ObITh yBemMyeHa B 3—4 pasa HyTeM UcHOJb30BaHHA 
JlepeBAHHOH apMarTypbl. Takve xe pe3yJIbTaTbI MOJyYeHbI v4 
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AAA MbkoGeToHa. B OGonx culy4Yanx NOBbIIeHHe MpounocTH 
MaTepHaJla CBASAHO C MPOUHOCThIO CMep3aHHA JIbJla C Jepe- 
BOM HW TOPHbIMH NOpoamu, KoTOpad, no WaHHpim H. A, LUp- 
Topuya [13], u3MeHaeTCH B 3aBHCHMOCTH OT TeMMepaTypbl 
B CleAYIOWMX Mpemetax (Ta6u. 3). 


‘(2:0 01 Bayo 
Cua cMep3aHHa Jbaa c epeBoM HW OeTOHOM 


Matepuavbl Dene Payne, Ore icuput ne 
dleém ¢ meperomM.. . — | 5,0 
ING: Soe —20) 22,0 
Jlem c 6eTOHOM.. . — | 4,2—4,3 
borers bh ka) —20 18,7—19,0 


Eule mpouHee cMepsatoTca CO JIbOM TOpHble MOposbl. 
B 9TOM cJlydae IIPOUHOCTh CMeps3aHHA MIpH HH3KHX TeMMepa- 
Typax OYeHb YaCTO: IIpeBbIlaeT BHYTPeHHHE CHJIbI CHeMIeHHA 
M@KLY OTIQJIbHbIMH COCTABJIAIONIMMU TOpObl. 

XapakTepHcTHKa Jiba KaK MaTepHaJia He Oblvia Obl MOWJI- 
HOH O6e3 yMOMMHAHHA O ero MJIacCTHYeCKHX CBOHCTBaX, XOTA 
pH UCHOJIb3OBaHHH JIba B KayecTBe 3aKJafOYHOrO MaTe- 
pHaJla OHH He HMeIOT TaKOrO CYILeCTBEHHOrO 3Ha4eHHA, KaK 
B MHKeHEPHbIX KOHCTpyKkuMAX. BewwunHa mlacrH4uecKHx 
heopMaluli 3aBUCHT He TOJIbKO OT Harpy3KH MW TemMepa- 
TYPbl KaK OCHOBHbIX (aKTOPOB, HO HM OT JWIMTeJIbHOCTH BO3- 
meuictBua Harpy3Ku.. IIpH Temmepatype, Omu3KoH xk O°, 
B CTPyKType Jibla HaOwsOatoTca OOJIbIUHe H3MeHeHHA. 
Mexy OTZeJIbHbIMM KPHCTaJWIaMH ero TNOABJIAeTCA 3HAaUH- 
TeJIbHOe KOJIMYCCTBO BOJbI, YM WH OObACHAeTCH MOHHKeHHE 
IpOUHOCTH. ITO WH MOHATHO, MOCKOJIbKy MPOYHOCTH JIbda Kak 
arperaTa olpeeseTca He TOJIbKO IIPOUHOCTbIO OTIeJIbHbIX 
KPHCTaJJIOB, HO H B elle O6OJIbleH CTeMeHH CHJIaMM CllerJe- 
HHA UX Mexry codon. Jlaxe HeOOJIbIlOe KOJIMYeCTBO He3a- 
Mep3llleH BOAbI MexKLY KPHCTaJWIaMH 3aMeTHO BJIMAeT Ha ero 
MexXaHHyeckHe CBOMCTBA. 

Ilpu ouenke Jibya Kak MaTepHaJia 3aKaKH HeT HeOOxo- 
JMMOCTH BbIACHATS 3aBHCMMOCTb MexKAy TeMUMepaTypou Tas- 
HUA Jiba Wow Harpy3Koii mu ero mpounocrpw. B natem 
clyyae cileqyeT TOJIbKO 3aMeTHTb, YTO Jel C TeMIlepaTypon 
fey ik Ak 13 


5) Our? ie eae he 
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OKOIO O° He MO2KeT CYMTATbCA MOJIHOMeCHHbIM MaTepHaJIOM. 
IIpu Gowlee HM3KOii TemMepatype (Nopayqka —2, —3° wu 
HwoKe) ero HpoyHocTh OM3Ka K MPOYHOCTH OCaJOUHbIX HU 
MeTaMOpduuecKHX LTOPHbIX MOpos cpeqHeH KpemocTH UW Ha 
Hero BMOJIHe MOXKHO MOMycKaTb Harpy3ky B 3—Od xr/cmM?. IIpu 
pacueTax Ha ropHoe jlaBJleHHe JOMycKaeMaaA Harpy3Ka MO- 
*KeT ObITb 3HAYHTEJIbHO MOBbILNIeHa C y4eTOM TOFO, 4TO Jel 
OyfeT paOoTaTb Ip BCeECTOPOHHEM C2KaTHH. 

M3 u3m02xXeHHOrO, MOMMMO UHCTO pacueTHbIX XapakTepH- 
CTHK, MOXKHO CfeJlaTb ellle OMMH BeCbMa CYLLeCTBeHHbIH 
BbIBOA, €2 HMCHHO: MOJHOe UCIMOJIb3OBaHHe MpOUHOCTH Jibja 
BO3MOXHO B YCJIOBHAX JOCTATOUHO OXJIa%KMeHHOrO BbIpPabo- 
TaHHOrO IIpocTpaHcTBa HM Mpu MOCTOAHHO TosMepxKUBaeMon 
B He€H COOTBeETCTBYIOINeH OTPpHIUaTeJbHOU TeMMepatType. 

PaccmMoTpHM M3MeHeHHe OObeMAa JIb]a B 3€BHCHMOCTH OT 
M3MeHeHHA TeMnepatypbl. M3BectrHo, ¥ro KOIPMUMMeHT JH- 
HeHHOrO pacliHpeHuaA JIbda B Mpemeslax TeMMepaTypbl 
oT 0 no —20° onpenesmen mpuMepHo B 0,00055. IIpunuMaa, 
4TO KOIPPUUNEHT OObeEMHOTO paCWIMpeHHA paBeH YTPOeH- 
HOMY JIMH€HMHOMY, Hallo OXAKUTAaTb, YTO TeEMMepaTypHanA ycaKa 
Jibka OyMeT HHYTOXMKHA NO CpaBHeHHIO C yCaKOH 3aKaoy- 
HbIX MaTepHaJIOB, MpPHMeHAIOUIHXCH B HacTOALee BpeMA 
(5—40%). 

Tem He MeHee, YUHTHIBAaH OObIUHbIeE B TOPHOH MpakTHKe 
pa3sMepbl OTPaOOTAaHHbIX KaMep H MOJIOCTeH, MOCe HX 3alOu- 
HeEHHA JIb.OM MOXKHO OXKULATb NOABJICHHA B JIbO3aKJIAaKe 
TeMMepaTyPpHbIX TPeUIMH, Pa3eJIMIOULNX ee Ha OTJeJIbHbIe 
OmokH. C yBesIMYeHHeM TOpHOrO aBJIEHHA B CHY WacTuue- 
CKHX CBOHCTB Jibqa 93TH TPelULHHbl, BePOATHee BCero, 
CGJIBIOTCA, H JbOZakalKa OyWeT IpeAcTaBJIATb Cobo eH- 
HbIM 3alOJIHAIOWJMH BCe BbIPAOOTAaHHOe MPOCTPpaHCTBO MOHO- 
JIAT, XOPOIMO CHEMCHTHPOBAHHbIH CHJIAMH CMep3aHHA C OCTAaB- 
JIGHHBIM KpellJIeHHeM H BMeLLalOWMHMH TOPHbIMH ToposaMu. 
Ha tocuieqHee OOCTOATebCTBO MbI OOpalilaem cepbesHoe 
BHUMaHHe, CUMTAA ero BeCbMa BaXKHbIM B TOPHO-TeXHHye- 
CKOM OTHOIICHHH, BbIrOLHO OTJIMYAIOWINM Je OT BCeX JPyrHx 
MaTepHaJIOB, IPMMeHAIOULUXCA B HacTOsIlee BpeMa. 

TakuM O06pa30M, MOXKHO CieaTb CJeyIOULHe BbIBOET: 

1. IJpounocrh bya pu ero pa6boTe Ha cxKaTHe B COOT- 
BETCTBYIOUIMX TeMMepaTyPpHbIX YCJIOBHAX BbIMe, YeEM y 3a- 
OJIHMTeIeH BbIPAaGOTAaHHOrO MpOcTpaHCTBa, TPHMeHAeMBIX 
B HacTodiiiee Bpema. Ilo BewH4unHe OHA OIH3Ka K HalipsxKe- 
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HiMiM, JLOMYCKaeMbIM B CTPOHTeJIbHOM TeXHHKe JIA OCHOBa- 
HMM PyHwamMentos. Jlaxe mpH cpaBHeHHH c HaHGouee 
PacMpOcTpaHeHHBIM BUAOM KpelleHHa — epeBom — mpeumy- 
ulecTBa B OTHOWICHHH MPOYHOCTH OcTalwTCH 3a JbAO- 
3aKJla KOH. 

2. I[pounocth JIbsqO3akaqKU 3HAYHMTeJIbHO MOBbICHTCA Ha 
yuacrKax BbIPAOOTAHHOLO IPOCTPaHCTBa, 3aKPelVICHHbIX Bpe- 
MeCHHOH KpellblO H3 jlepeBa HJM KaMHA, BCJIeACTBHe OTJMY- 
HOrO CMep3aHHA C HUMH JIbia. 

3. IIpw mpasyibHo opraHH3s0BaHHOM HaMopa2KHBaHHH 
Jibfo3aklaika Oyker paOotaTb B HanOoslee O1aronpMATHbIX 
YCJIOBHAX B OTHOIUICHHH HalpaBJIeHHA TOPHOTO LaBJIeHHA. 
[!pu MecTHBIX TepeHallpxAxKeHHAX BCJIeACTBHe IacTHUHOCTH 
Jibqa MOKHO HaOJIOLaTb YacTHYHOe Tepepacnpemesenue 
MACCbI 3aKJa]{[KH B 3€4MKHYTOM OObeMe BbIPaboTaHHOrO Mpo- 
CTPaHCTBA C 3aMOJIH€HHeM BCeX MYCTOT, KOTOPble ObIWIM CJy- 
YaHHO OCTABJICHBI. 

4. Ucnomb30BaHie Jibsa B KavecTBe 3aKJlaqOuHOrO MaTe- 
pHaJla MO3BOJIUT OOJIee THLATeJIbHO 3aNOJIHHTb BbIPaOOTAHHOe 
IipOCTpaHCcTBO, 4YeM pH ynorpeOvleHHH KakUXx-IHOO Apyrux 
BbINOJIHUTeIeH, IpHueM BCe JepeBAHHOe KpellleHHe, OCTAaB- 
JIGHHOe€ B OUMCTHBIX BbIPaOoTKaXx, OyeT XOpOwIO Mpezo- 
XPAHATbCAH OT PHHeCHHA. ITO CBOMCTBO JbMOZakKalKu MMeeT 
He MeHblllee 3HaveHHve B OTHOIMIeHHH MPOTMBOMOKAapHOH 6e3- 
OMaCHOCTH, TaK KaK OHO MO3BOJIMT HasexKHO H30JIMPOBaTb OT- 
paOoTaHHblie yUaCTKH pyHWKa OT JeNCTBHA PyAHHYHOrO 
Bo3sLyxa. 

TakHM o6pa30M, (H3HKO-TeXHHYeCKHe CBOHCTBa JIbfa 
BIOJIHeE YLOBJIETBOPAIOT TPeOOBaHHAM, IpeAbABJIACMbIM K Ma- 
TepHaJly 3aKaj[KH, a B HEKOTOPbIX OTHOINCHHAX HM IpeBOCXO- 
GAT UX pH ycuoBuu oOecMeyeHHA B 3aJIOKCHHDIX JIbOM 
BbIPAGOTKaX OlpeseleHHOro TeMMepaTypHoro pexuMa. Ha 
mocuietHee OOCTOATEJIbCTBO CJeyeT OOPATHTb CaMoe Cepbes3- 
Hoe BHMMaHHe, TaK Kak TeMMepaTypHbIN pexKUM ABIAeTCH 
OCHOBOH, OT COOJIONCHHA KOTOPOH 3aBMCHT He TOJIbKO Mpou- 
HOCTb JIbJO3aKJaIKH, HO MU pellleHHe BONpOca B IeJIOM O BO3- 
MO2XKHOCTH ee HCMOJIb3OBaHHA B TeX HIM MHbIX MpHpOAHbIX 
YCJIOBHAX. ' 

O6o6ulartollux UcceLOBaHuit MO yipaBJIeHHIO TerO06- 
Me€HOM B TOJ3e€MHBIX BbIPAOOTKaX MPOBOAHOCb HeMHOTO, 
XOTA TeMIepaTypHblii pexKHM B PyJLHHKe MMeeT OOJIbUIOe 3Ha- 
yeHHe He TOJIbKO B paCCMaTPpHBaeMOM BOTIpPOce, HO H B PHC 
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Apyrux ctyyaes. B uactHocTH, W3MeHeHve TemilepaTypHoro 
pexkHMa FOpHbIX NMOpOd B PpyAHHKe JOCTHraeT HHOTa C Teue- 
HHeM BPDeMeHH TaKOH CTeleHH, YTO NPHBOAHT MpH MOATOKE 
PYAHHYHBIX BOM K OJIeeHeHHIO BbIPaOOTOK, K CMep3aHHIo OT- 
OHTOH pyjJibl B KaMepaX HW K JAPYyrHM HeKeJlaTeJIbHbIM ABJIC- 
HAM. | 

IIpH HamMuuH Mep3JIbIX TOPHbIX MOpOA MocTeleHHoe OT- 
TaHBaHve HX, Kak MpaBHJIO, COMPOBO*RaeTCa YBeJIHYeHHeM 
rOpHOrO JaBJIeHHA, HaOJOMalwTcA CABHXKeEHHA OTJeJIbHbIX 
MOHOJIHTOB, OOPYIIHBaIOTCA MOTOJIOUHHbI, YyUalllaloTCA BbIl- 
BaJIbl H MeCTHbIe OOPyWIeCHHA KPOBJIH B OUMCTHBIX 3a00AX; 
Mp 3TOM 4YacTO YBeJIHYHBaeTCA MPHTOK PYJHHYHbIX BOA 
Ha HWKHAX FTOpH30HTax. OOBORHeEHHIO B JaHHOM CJlyyae 
cmoco6cTByeT OOPa30BaHHe TaJIbIX 30H OKOJIO CTBOJIOB BepTH- 
K@JIbHbIX H H@KJIOHHbIX BbIPAaOOTOK, COOOULAaIOWIMXcA Cc MO- 
BepxHoctTbio. Ilo TakHM 30HaM C MOBePpXHOCTH IMPOHHKaloT 
HaJMep3JIOTHble BOJIbI, CUOCOOCTBYIOINHe MpomeccaM OTTAaHBa- 
HHA WH OTCJIOCHHA, OCOOeCHHO Ha HaHOowee OMACHBIX YUACTKAX, 
rhe HapyleHa eCTeCTBeHHaA CTPyKTypa FOPHbIX MOpon. 

M13-3a HeyYMeHHA YIpaBJATb TeMMepaTypHbIM pe%KHMOM 
B pyHuHHKe B MpakTHKe TOpHoro ela BCTpeyaloTCA Cepbe3- 
Hble OCJIOWKHEHHA IPH OTPaOoTKe TIyOOKHX TOPH3OHTOB, TIpH 
OpraHH3alHu MOASeMHOH TrasHuKalHH Ha MeCTOPOXKMeHHAX 
KaMeHHDIX YrleH, MPH 9KCIWLyaTauuu TIyOOKHX Mep3JIbIx 
poccbineH H B pxAye Apyrux curyyaes. 

OTH OCJIOXKHEHHA OKA3bIBAIOT 3HAYHTEIbHOe BJIMAHHe Ha 
MPOH3BOJMTeJIbHOCTh Tpya H YKOHOMHKY TOPHbIX paoor. 

IIpH yMeHHH 2Ke pacno3HaBaTb HalpaBJleHHe OTILJIbHbIX 
TEMJIOBbIX MPOWeCCOB, MPOMCXOMAILHX B FOPHbIX BbIPAaGOTKAX 
H MaCCHBe, KOH€YHO, MOXKHO OblIO Obl HE TOJIbKO CBOeBpe- 
M€HHO JIMKBHJUPOBaTb 9TH HeKeTATeJIbHbIe ABJICHHA, HO H 
HCHOJIb30BaTb TeMMJIOBbIe IpPOMeccbl C NOIb30H B MpOu3sBor- 
CTBCHHBIX HeJIAX. CuleyeT 3aMeTHTb, YTO OCYLIECTBHTb Takoe 
yipaBJleHHe TeEMJIOBBIMH (~akKTOPaMH B PyAHHYHDIX yCJIOBHAX 
3HAYHTeJIbHO Tpollle, YeM Ha MOBepxHocTH. Tem He MeHee Ha 
MeTOJbI YIPaBJICHHA TeMJOBbIMH TIpOleccaMu JO HacToallero 
BPpeMeHH OOpallleHO HemocTaTouHoe BHuMaHHe. Mao ocse- 
IleHbI OHH H B CieliHaJlbHOH JIHTepatype. 


I]. HAMPABJIEHHOE H3MEHEHHE TEMMEPATYPHOrO 
PEXKHMA TOPHBIX MOPOJL B PYXHHKE 


B ecTecTBeHHBIX YCJIOBHAX, T. €. JO BCKPbITHA MaccHBa 
BbIPaOOTKaMH, TeMMepaTYPHbIi PeXKHM TOPHbIX MOPOL Cc ruly- 
OMHbI HYJICBbIX TOJOBbIX AMIMVJIMTYA, OUpemesmeTCA HHTCHCHB- 
HOCTbIO TeILIOOOMeHa C 3CMHOM MOBEPXHOCTHIO. ITOT Mporecc 
MIPOHCXOMHT NOX BIMAHHeM IIPHTOKa Tella W3 Hep 3eMJH, 
YaCTHYUHO 3a CUeT XHMHYCCKHX, PaHOAKTHBHbIX UH JpyrHx 
peakUMH, a B HeEKOTOPbIX CJlyYanxX 3a CYeT MOU3eCMHbIX BOL. 

IIpu BCKpbITHH MeCTOpOxKAeHHA H OCOOeHHO IPH pasBu- 
THH OUYHCTHBIX paOoT yCTaHOBHBLUIMHCA TeMIepaTypHbIli pe- 
>KHM B MA@CCHBe NO, BJIMAHHEM TeMJIOBbIX IIPOIeCCOB, BO3HH- 
KalolwluX B YOPHbIX BbIPaOOTKaX, HaUHHaeT MOCTeleHHO 
U3MeHATECA. HanOouee BaxkHOe 3HAYeHHE HMEIOT TeNMJIOOOMeH 
C PYMHHYHbIM BO3SAYXOM HW Mpouecc HcNapeHHa Baru, KOTO- 
pble B OCHOBHOM H H3MeHAIOT KOJIMYeCTBO Tella, COMep2Ka- 
mieroca B MaccHBe. B pe3yJibTaTe 93TOrO H3MeHAIOTCA 
TeMHepaTypa HW BJaxXHOCTHbIN PexKUM POPHbIX MOPO, UH BO3- 
yxa. 

Bonpocbl HampaBJIeHHOrO H3MeCHCHHA OTCJIbHbIX COCTAB- 
JIAIOLLUX TeMMIOOOMeHA, IDOHCXOAMLero Ha AHEBHOH MOBepx- 
HOCTH HW B MOACTHAIOWIeH ee TOJIMLe MOKPOBHbIX OTJIOXKeHUH, 
JOCTaATOUHO OCBeLLeHbI B JHTepaType HW B HacTOAUeH padorTe 
He pacCMaTpHBalWwTc”. 

IIpu mocraHoBke Bompoca O HallpaBJIGeHHOM H3MeHeHHH 
TeMMepaTypHOrO pe2xKHMA B OPHbIX BbIPAOOTKAX MbI JOJKHbI 
pOaHaJIM3HpOBaTb KaxKAblit H3 TeX OCHOBHBIX MpOleccos, 
KOTOPble OMpeeJIAIOT CTO B MOASEMHbIX YCJIOBUAX. 

PaccmotpuM dopMupoBaHHe TeMIlepaTypHOro perxKuMa 
B MACCHBe TOPHbIX MOPON, 3avleraloulux Ha OowJlee WIM MeHee 
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SHAUNTeIDHOH riyOuHe ii CBA3aHHbIX ¢ flOBepXHOCTbIO 
CHCTEMOM BePTHKAJIbUbIX MH TOPHSOHTAJIbHbIX TOPHbIX BbIPado- 
Tok. AnaJIM#3 HauHeM c OOUIMX yCJIOBHH TellooOMeHa, IIpo- 
HCXOJ[AMIUX Ha AKTHBHOM MOBepXHOCTH. 

AKTHBHOM MOBePpXHOCTbIO B PYJ.HHUHbIX YCJIOBHAX AB- 
JIA€TCA, KAK H MPH OTKPbITHIX paspaOoTKax, OOHAKEHHAA BBI- 
paOoTKaMH OOUlad MOBepXHOCTb TopHbIx nopok. Ha gsron 
IOBEPXHOCTH MPOHCXOAMT CJIOXRKHbIN TeMIOOOMeH MexKAY pyd- 
HHYHbIM BO3YXOM, Barrow H*° MaCCHBOM TOPHbIX MOpod, 
BMeULaIOWMXx MecTropoxkyzeHua. M3 cocraBJIAroulux ero lepBoe 
MeCTO 10 HHTCHCHBHOCTH 3@HHMaeT KOHBeCKTMBHbIN TeIJIO- 
OOMeH Mey AKTHBHOM MOBeEPXHOCTbIO UW TepeMellLalouluMca 
C 6OMbINOH CKOPOCTbIO PyJHHUHbIM BO3YXOM. 

BplHyKeCHHOMY JBYHXKeHHIO BO3/yxXa Haj, HepOBHOH MO- 
BEPXHOCTbIO CBOMCTBCHHO BUXpeoOpa3z0BaHHe HIN TypOyJIeHT- 
HOCTb, IIpHueM TepeHoc Telia (Tak %Ke Kak MH Baru) WpoTe- 
KaeT B OCHOBHOM 3a CUe€T KHHETHYECKOH SHEP Mepemelilaio- 
IHXCH MOJIEKYJI BOSAyXa. C yBeJIMYeHHeEM CKOPOCTH TlepeMe- 
IW€HHA BO3yxXa ero TYPOyJIeEHTHOe MepeMelIMBaHHe BO3pa- 
cTaeT, 42 C HMM BO3pacTaeT HW UHTeHCHBHOCTb IIpOIleccoB 
TeMIOOOMeHa HU UcnapeHua. TlomumMo jAHHaMuyecKOorO (ak- 
TOpa, Ha TYPOYyJIGHTHOCTb IIPH3e€MHOFO CJION BO3LYXa BJIMAIOT 
M3MeHeHHA B TeMIepatype MOoBepxHocTH. B Tox3eMHbIX yCJIC- 
BMAX POJlb MOCMeqHero PakTopa HeBeJIHKa BCJIEMCTBHE HeBBI- 
COKOH TeMIlepaTypbl O6HaXKeCHHOH MOBepXHOCTH TOPHBIX MO- 
pO HW He3HauMTeJIbHOCTH ee H3MCHCHHA BO BPeCMEHH. 

Teopua TypOyJIeHTHOCTH OOMeHa B HOA3eCMHbIX YCJIOBHAX, 
TaK 2Ke KaK HM MeTOMHKa OlpeseJIeHHA efO OCHOBHBIX Xapak- 
TePHCTHK, HAXOJMTCA B HaCTOAWee BPeMA B CTARMM pa3spa- 
6oTKH. [lostomy BocnoJIb3yeMca OOULMMH 3€KOHOMePHOCTAMH, 
YCTAHOBJICHHBIMH B YCJIOBHAX JHEBHOM moBepxHoctTu. Jia 
OWeHKH BeJIMYHHbI KOHBEKTHBHOTO TeMJIOOOMeHa 3a OCHOBY 
MOXHO IIPHHATb 3a€KOHOMePHOCTb, MpedwioxweHHy10 HptoTo- 
HOM 4 PHxMaHoM: 


Qrou = & (ty — ty) Po RRA, (1) 


re, IPHMeCHHTeIbHO K pa3sOupaeMoMy cJlyyato: 


Qxou — KOJIMYECTBO Tela, MepeqaHHoro BOsyxy yepes 
AKTHBHY!O IIOBePpXHOCTb WIM MOJyYeHHOrO OT 
Hero, KKaJ; 
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& — KOS@MHUHEHT KOHBEKTHBHOH Temmoorlauy (O6bIY- 
HO HaXOJMTCA ONbITHbIM IyTeM), KKaJI/M2 yac 
rpay; 

¢, — TeMIepaTypa MOBepXHOCTH TOPHbIX MOpOs B BBI- 
paOoTaHHOM mpoctpancrse, °C; 

¢, —TeMMepatypa BO3sLyxa, OMbIBalollero BbIpadoTaH- 
HOe lpoctpaucrso, °C; 

f# — y1oulalb' BbIpaboTaHHoro mpocTpaHcrTBa, KOTO- 
Py!O OMbIBaeT BO3ILyXx, M?; 

7 — llepHoy, BpeMeHH, Yac. 


_ PaccmaTpupaa cylHOcTh u310xKeHHOM 3aKOHOMepHOCTH 
(1), werko yGenuTbcs, 4TO B HallemM clyyae MbI MOxKeM IIpo- 
H3BOJIbHO H3M€HATb B Hel TOJIbKO BeJIMUHHDI & u +t. Munaue 
TCBOPHA, YIPaBJIATb B MOA3CMHbIX YCJIOBHAX MepBbIM H3 HaH- 
Oomee BaXKHbIX COCTABJIAIOUNUX CJIOXKHOTO TelNvIOO6bMeHa — 
KOHBeKTHBHbIM TeIIJIOOOMeHOM MO2KHO IYTe€M H3MeHEHHA pe- 
*%KMMa TIpOBeTpHBaHHa. Bowbwo0e 3HaveHHe pH YTOM Oye 
HMeTb H3Me€He€HHe CKOPOCTH BOSAYIWIHOTO MOTOKAa, MOCKOJIbKV 
MOCJIeRHAA B SHAUHTeJIbHOM Mepe OMpemesner BeIHUHHYy &, 

- SHaUHTeJIbHOe BJIMAHHe Ha YTOT IpOWecc MOXKHO ObIWIO ObI 
OKa3aTb, W3MeHad fs —TeMMepaTypy PYyMHHYHOrO BOsLyxa; 
B HallleM cJlyuae OCTAHaBJIMBaTbCA Ha 3TOM BO3MO2XKHOCTH 
HeT CMbICJIa, Tak Kak JIA JOCTHKCHHA MOCTABJIeEHHOH IeJIN 
IpeqnolaraeTcA UCHOJIb3OBaTb 3MMHHH BO3AYX c ero ecTe- 
CTBEHHOH TeMIepaTypoH. 

3aMeTUM, 4TO TOJIbKO BCJICECTBHe HeE3HAYHTeJIbHOH TelJIO- 
@€MKOCTH BO3AyYXa IIpOlecc OXaKTeHHA OpekeAeTCA B Ha- 
WeM CJly¥ae B OCHOBHOM CKOPOCTbIO H BPpeMeHeM, IIpHyeM 
TeIIOOOMeCH B HavaJIbHbId MepHOR MpOHCXOAMT Cc MOCTaTOUHO 
BbICOKOH WHTeHCHBHOCTHIO. [IpH TepewqBHxKeHHH 0 BbIpa- 
6oTKaM XOJIOJHOrO BOSAyXa TeMMepaTypa ero ObICTpO BO3- 
pacraer. Ilosromy, BO H36exKaHHe U3JIHMIHHX 3aTpaT, MyTH 
mokauw XOJOMHOrTO BO3LyXa Cc MOBePpXHOCTH K 3aKJIa/{bIBae- 
MOMY JIbAOM y¥acTKy JOJLKHbI ObITb BO3MOXKHO KOPOTKHMH, 

B nocamemyroulel cTaquv, Kora BbIpPaOOTKH UM BeHTHJIA- 
IMOHHbIe TPYObI MO MyTH MepeMelleHHA BOSLYXa OXJMAaMATCA 
M Kora pasHocTh MexKy ero TemMeparypot (f,) HM TeMtie- 
patypof cTreHok BbIpaGoToK (fn) 3aMeTHO YMeHbINMTCS, 
HHTCHCHBHOCTb KOHBeKTHBHOTO TelJIOOOMeHa TOKe YMeHb- 
mutca. HenocpescTBeHHbIMH HaGJIOJeHHAMH 3a H3MeCHeHHeM 
TeMMepaTypbl PYAHMYHOTO BO3LYXa, MOCTyMalollero C NOBEPX- 


he 1g 


HOCTH, YCTAHOBJIeEHO, UTO B OObIYHBIX YCJOBHAX Mporecc 
Temloo6MeHa 3aKaHuNBaetca Ha 1000—1500 m [2]. 

Ilepeliem K paccMOTpeHHIO TIpolecca HCHapeHHA, COMMpo- 
BOX TaloulerO KOHBeKTHBHbIM TermIOOOMeH. PyHHYHbI BO3- 
YX, MOMHMO BJlarH, MpMHOCHMOH Cc MOBepXHOCTH, MOUTH 
Bcerla MOJlyYaeT MONOJIHHTeJIbHOe KOJIMYeCTBO TaPOB BODHI 
3a CueT HCHapeHHA B PYAHHKe; MpH STOM CKOPOCTb Hcrape- 
HHA WU3MeHAeCTCA B 3ABHCHMOCTH OT TeMMepaTypbl HcnapsAlo- 
IleH MOBepXHOCTH HM OT CKOPOCTH TepeMelleHHA BOSLyxa 
B BbIpPa6oTaHHoM Mpocrpanctse. IIpu ux yBeJIMYeHHH aKTHBH- 
3HpyeTCa TYPOYyJIeHTHOe TlepeMeleHHe BO3yxa, a C HHM i 
pomecc ucnapenua. IIpu oxsaxkQeHHH aKTHBHOW MOBepx- 
HOCTH TIpolecc MOXKeT H3MeHHTb CBOe HallpaBJIeHHe, T. e. 
HauHeTCA KOHeHCallnaA. 

O6a 9TH Mpolecca JO U3BECTHOM CTeMeHH BJIMAIOT Ha XOX 
TemMOOOMeHAa, TIPOMCXOMAMerO MeKAy MOBepXHOCTbIO CTe- 
HOK BbIPaOOTKH HW PYAHHYHBIM BO3YXOM, MOCKOJIbKy OHH 
MOPIOULatoT HJIM BbIAeJIAIOT ONpeeJIeHHOe KOJINUECTBO Tella. 
Jia yuera mocweqHero, MO HallieMy MHe€HH}O, MOYKHO BOC- 
HOJIb80BaTbCH 3aBHCHMOCTbIO, JIOrHYeCKH BbITeKalolleH 13 
oOuleH3BecTHOH dopmywpH J,awbrToua: 


Quen. roux = %Qo a =) Fr KkKall, (2) 


re. 


Quen. xonn —- KOJIMYCCTBO- Tela, 3aTpauHBatolleeca Ha 
uctlapeHe JIM BbIJeJIAIOULeecA MPH KOH- 
JeHCallHH BJarM 3a BpeMA tT, KKaJ; 

% — Koas*UUHeHT KOHBEKTHBHOrO TelJIOOOMeHa, 
KKaJI/M? 4ac rpaJl; 

(9—CKpbITad TelwoTa MapooOpasoBaHua Win 
KOHJ[@HCalluu, KKauJ; 

(EL —e)—uegocTaTtoK HacbIIIleHHa WIM pa3HOCTb 

Me@XK]Ly YUPYrOcTbIO MWapOB BOAbI B BO3Lyxe 
IIpH WaHHOH TeMMmepatType B pyHHKe H Ha 
MOBEpXHOCTH, MM; 

Hf —armoctepHoe faBjeHHe Ha aHHOM ropH- 
30HTe PYHHKa, MM; 

/— ycnapstoulad MoBepxHocTb, M.2 


SapucumocTb (2) Mp eTasIbHOM ce aHaJIH3e Maio 4eM 
OTJHIAeTCA OT BbIMeIPHBeeEHHOH PopMywbr Hbtorona—Pux- 
MaHa, TMOCKOJIbKy Je(PUIMT BJlaxKHOCTH TIOJIHOCTbIO onpese- 
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JseTCA (pH Oosee nH MeHee NOCTOAHHO!I CKOPOCTH TelJIO- 
HOCHTeIA) TeMMepaTypoH MOBepxXHocTH HM OMbIBarolllero ee 
Bo3fyxa. Ilosromy MeTogbl peryMpoBaHuaA BaxKHOCTHOFO 
PexKHMa B PYAHHUHHIX YCJIOBHAX JOJOKHbI JO HeEKOTOPOH cTe- 
NeHH COBMaaTb C METOaMH peryJIMPOBaHHA MPOWeCccOB KOH- 
BEKTHBHOrO TeIJOOOMeHa MOBEPXHOCTH C BO3AYXOM. 

HekotTopoe JONOJHUTeIbHOe BJIMAHHe MOTO Obl OKA3aTb 
MW YMeHbIMeHHe BeJIMYHHbI UCMAapAIOMNeH MOBepXHOCTH 3a CUeT 
TULATeJIbHOTO COopa PyAHHYHbIX BOR. KoHeyHo, BO3MO2XXHOCTH 
B 9TOM HalipaBJIeHHH 3fecb Ooulee OrPaHHUeHbl, YeM Ha T0- 
BepxHocTH. Bce xe MyTemM TilaTesbHOro BOMOCOOpa Ha OT- 
J€éJIbHbIX YUaCTKAaX, TAMMOHAKA BbHIXOJLOB TOA3CMHbIX BO H 
PANOM APyrHX MepOlMpPHATHH, VYHTbHIBAIOULAX MeCTHDbIe OCO- 
OCHHOCTH H MOCTaBJIEHHYIO 3afayy, MOXKHO B 3HAUMTeJIbHOH 
Mepe BJIMATb Ha KOJIMYeCTBO HCilapsttolleicsa B pyMHHKe 
BOJbI H TEM CaMBIM PeryJIMPOBaTb, C OMHOM CTOPOHbI, BIarK- 
HOCTbh BO3Ayxa, a C Apyrou — TemIOBOH ero pexKuM. 

B 60ee 3Ha4dHTeJIbHOH CTeEMeCHH MOXKHO G6bIIO Obl BJIMATD 
Ha lpollecc TemooOMeHa, a CJIEMOBATeJIbHO, H Ha TeMMepa- 
TYPHbIM PexXHM BbIPAaOOTOK, HCKYCCTBCHHO H3MeHAA B PYA- 
HHKe JeduuuT Bslaxuoctu. Jia stToro TeoperHuecKH HeO6- 
XOJMMO TOJIbKO OCYIJMTb MOCTYMAalOULMH C MOBeEPXHOCTH BOSLyX. 
IIpH mpakTu4ecKOM Ke OCYILeCTBJICHHH JaHHas  oflepa- 
IMA TPYQHO BHIMOJIHHMa BCJIEACTBHE OOJIbUIOrO KOJINYeCTBA 
BO3SAyxa, MocTynalollero Cc MOBePXHOCTH B PYAHHK pH Mpo- 
BeTpHBaHHH. Ilo 2THM 2%e MOTHBAM He MOXKET ObITb HCMOJb- 
20BaHO OCyIleHHe BO3LyxXa pH HaMepeHHU OXJaKyaTb WM 
OTIe@JIbHblIe YUACTKH PyTHHKa. 

PaccMOTpHM KPaTKO ellle OJMH U3 TIpOWeccoB — TellJIOBOe 
H3uyyeHHe. DpdekTHBHOCTH TocseqHero Kak TeMJOBOro (Pak- 
Topa, Yy4acTByIOllero B CJIOXKHOM TellOOOMeHe, olpese- 
JIAeCTCA B OOULEM BHUAe MpOcTOH 3aBHCHMOCTbIO MexKLy KOVJIM- 
YeCTBOM Tella Qnys, H3Jlyualolleroca B eMHUILy BpeMeHH, 
mopepxHoctTpio F, KosPuUHeHTOM YepHOTHI A, pasHOocTbIO 
aOCOJIOTHBIX TeMMepaTyp CTeHOK BbIpaooTOK 7, HM WMpKyJIH- 
pylollero B HUX BO3TyXa Tp: 


OL FA: 4du A087 i = 72) Kham, 2 (8) 


TlockopKy ugJyyeHHe MpOHCXOMT B 3aMKHYTOM IIPOcT- 
PaHCTBe, MbI UCKJIOUMIM B IpHBeeHHoN opMyvie Koadou-: 
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IHMeHT OOJIYYCHHA, YUHTHIBAIOWMN WOO OOUlero MOTOKA Jy- 
YMCTOM SHEP, Majarollero Ha OOsyYaemMoe Teo. Iddex- 
THBHOe H3JIyueHHe B TOPHbIX BbIPaOOTKAaX, KaK UH OCTAJIbHbIe 
TeEIMJIOBbIe TPOMeCCbl, MOXKeT H3MCHATL HallpaBJeHve 3a UC- 
KJIIOUeHHeEM TeIIOMOTOKa H3 Hep J, MOSTOMY MbI BUpaBe 
HalHCaTb ypaBHeHve TemMJIOBOrO OalaHca B CJIe,YIOULeM 
Bune !: 


Oeen —=dq a (Oron +. Cees KOHIL + Oia i}; (4) 


JIy4ucTbIli TeMJIOOOMeH B TOA3CMHbIX YCJIOBHAX He HMeeT 
CYILECTBEHHOrO 3HaYeCHHA B OOLIeEM TelOOOMeHe, TaK Kak 
MocJle H3BeECTHOrO TIPOMexKYTKa BPeMeHH TeMMepaTypa To- 
BePXHOCTHOTO CJION MOPOL B BbIPAOOTKaX JO HEKOTOPOH cTe- 
MeHH YpaBHHBaeTCA C TEMMepaTypOu WUPKYJIMpYyIOUlero B HUX 
BO3LyXa. . 

YUHTHIBAaA 39TO, Mbl MOXKEM HCKJIIOUHTb eFO H3 MaJIbHel- 
lero aHasiM3a. KownuecrBo UCMapsAIouleHca Baru B Bbipa- 
GOTKaX, MIPOMeCHHbIX TO Mep3JIbIM MOpoaM, BeCbMa OrpaHH- 
yeHHO. IlosTomMy, KaK BUAHO M3 ypaBHeHHA OaJlaHca, HaH- 
Oojlee SddeKTHBHO B PYMHHKe MOXKHO YMPaBJIATb KOHBEeK- 
THBHbIM TeIJIOOOMeHOM. OTOT TelMJOOOMeH, OCOOeHHO MPH 
HCKYCCTBCHHOM BeHTHJIALMH, ABJIA€TCA OCHOBHbIM 3JIEMCHTOM 
TeMJOBOrO OaJlaHca, T. e. ONpeeAeT BeJIMYHHY MU HanpaB- 
JIGHHE TeMJIOBOTO MOTOKa C NHOBeEPXHOCTH BbIPAOOTOK, a C HAM 
HM TeMMepaTypHbI PexXUM TOPHBIX NOPO B PYAHUKe. 

M3MeHAA KOJIMYeCTBO NOLaBaeMOro C MOBePpXHOCTH B pyJ- 
HHK BO3LYXa B OTJeJIbHble MePHOMbI roa, MOXHO B U3BeCcT- 
HOH CTeMe€HH H3MeCHHTb HHTCHCHBHOCTDb, a B OTJ@JIbHbIX CJIY- 
yaAX HW HallpaBJleHHe pOucxoAsllero B ero BbIPaOoTKax 
TeMOOOMeHa. BO3MOXHOCTH 3TH 3HAUHTeCJIbHO MOBbIINAaIOTCA 
IIpH yCJIOBHH He TOJIbKO KOJIMYCCTBEHHOLO, HO HW KAYCCTBEHHOTO 
U3Me€HeEHHA BeHTHJIALMOHHOH CHCTeMBI, T. €. IPH UCMOJIb30- 
BaHHH MCKYCCTBCHHOrO HOMOrpeBa HIM OXMAaKTeHUA BOSLyXa, 
mowaBaemMoro B PYAHHK IPH ero OCYIWIeHHH, Ip H3MeHeHHH 
CKOPOCTH BeHTHJIAWHOHHOH CTPpyH Ha OTJ[eJIbHbIX yUaCTKax 
HM TIP HCMOJIb3OBaHHH PpxAa JPyrHx, CPaBHHTeJIbHO HeCcJIOXK- 
HbIX IIPH€MOB. OTH MIPHeEMbI yxKe YaCTHYHO HCHOMb3YIOTCA LIA 
OopbObl c OJIeeHeHHEM IWaXTHBIX CTBOJIOB HW TOPH3OHTAJIbHbIX 


1 Bes yuera Tela, BbUeNAIOWerOCAH OT OKHCJeCHHA PY, yras, 
TpeBecHHbI HW MpH Apyrvx rmpotieccax, 
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BbIPAaOOTOK, JWIt pasMopaxuBaHUA OTOUTOII PYbI HU B HEKOTO- 
PbIX APyrHx CJlyyaax, UMeIOWIMX MeCTO B TOpHO MpaKkrTuKe. 

B kavecTBe e2MHHUHEIX TMpHMepoB MOxKHO yKa3aTb Ha 
Pa, PYAHHKOB, MPHMMeHAIOWMX celyac WIA peryupoBanua 
TeMMepaTypHOoro pexKHMa YCTAHOBKH, MOMAalolllve KOHUMMO- 
HMPpOBaHHbIM BOSyx B rulyOOKHe TopH30HTHI. OnnaKko 9Tu 
eCMHHYHbIe IPMMepbl W3 MWpaKTHKH, YKa3bIBalollve Ha BO3- 
MOXKHOCTH PeryJIHPOBaTb TeMIepaTypHbIt pexXHM B PyAHUKe, 
WaJleKO He BbIPaKaloT OOlleH Hen O ero HallpaBJICEHHOM H3- 
MeHeHUM. IIpaBubHocTb ee NO U3BeCTHOM cTreneHu NoATBep- 
KMAeTCH PALOM aHaJOrHit H3 MPUpOAbI WH ropHOH mpaKTHKy, 
43 KOTOPbIX BHavaJle OCTAHOBHMCA Ha ABJICHHM OJIeeHeHHA 
OTI€JIbHbIX PYIHHKOB B OOJIACTH pacipocTpaHeHHA Mep3JIbIx 
POPHbIX MOpOd, a TakyKe H BHe ee Tpemesos. 

Iloquepkupaa mocueqHee, MbI HaMepeHbI MOKa3aTb, UTC 
OJIeMeHeHHe PYTHHKOB CBA3aHO He TOMbKO C TeMITe- 
paTYPHHIM Pe€XHMOM MACCHBA B CCTECTBEE- 
HOMereDO COCTOAHHU, a HeECOMHeEHHO BH 3H- 
BaeTCA cCBOeCOOPaZHHIMH YCAOBHAMH BHell- 
Hero TEeNnJOOOMeHA IPOH TeCHHBIX B HEM FOPHblX 
BbIpadoTok. Jlaqum Goslee NOAMPOOHHIN aHamu3 TOMY 
ABJICHHIO, HAYaB C TOTO, UTO BCMOMHHM CXeMY eCTeCTBeHHO! 
BeHTHJIAWMH BbIPAOOTOK, KOTOPble COOOMLaIOTCA C JHEBHOH | 
MOBePXHOCTbIO B ABYX TOUKAX, HMCIOULUX Pa3JIMUHbIe BbICOT- 
Hble OTMe€TKH. 

B cooTBeTcTBHH C OTMeTKAMH pa3HHlla B aBJIGHHAX BbI- 
3bIBaeT B BbIPaboTKaXx JBMXKeHHe BO3syxXa, KOTOPOe B JeT- 
HH MW 3HMHULM MepHoOsbl MeHseT cBoe HampaBuenue. IIpu no- 
cTaTOUHOH MpOTAKeHHOCTH BbIPAaOOTKH B Heli OOpa3yloTcA 
B CBA3H C WHPKYJIAIHeH BOSLyXa Cemyrollue TeMMepaTypHble 
30HBI: 

1) 30Ha C KPYIrIOrTOHUHbIMH MOJIOXKUTeCJIBHBIMH TeMIIe- 
patTypaMu, _ 

2) 30Ha cO 3HaKOMepeMeHHOH JIeETOM HM 3HMOM TeMIlepa- 
TYPOH, 

3) 30Ha, B KOTOPOH B TeweHHe BCero rosa HaOwOMaeTCA 
HHOrgka XOTA UW KOJIeOOlladcA, HO BCe Ke OTPHuUWaTeJIbHaA 
Temmlepatypa Boskyxa (cur. 2). ; 

EctecTBeHHO, 4TO MIPOTAXKeCHHOCTb KAKO U3 MepeuHc- 
JICHHBIX 30H 3aBHCHT, B TepBylO OUepeb, OT BHEMIHUX KJIH- 
MaTHYeCKHX YCJIOBUM, pAa PU3H4eCKUX (pakTOPOB H, B 4acT- 
HOCTH, OT TellMO@usHtecKHX CBOHCTB TOPHbIX MOpOA, B KOTO- 
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pbIX Mpolimena BbIpaGoTKa, a Tak»Ke OT OOlleH AVIHHbl 
moculeqHeH. | 

Tlogqo6Hand 3AKOHOMePHOCTh AOBOJIbDHO YaCTO HadwIOMaerca 
B lpaktuke (dur. 2, 6). B kayecTBe XapakTepHoro MpHMepa 
MOXKHO yYKa3aTb Ha CBOeOOpasHoe H3MeHeHHe TeMMepaTyp- 
HOrO pexKHMa B OJHOM H3 allaTHTOBbIX PYJHHKOB, pacio.10- 
*KCHHOM Ha ceBepo-3anage CopercKoro Co13a BHe O61acTH 
pacmpocTpaHeHHA Mep3vIbIX POPHbIX MOpod. 


SOS OSC 
au SESS 


SORA 
SS 350, 9 5 6% 

x? 
SSS Ee SSS 
rescane escasassoncacerenattctaare 
SOK SSS SS SOS SSS SSS = 
ESS SSNS SSS <4 


SSS SSIS nee So 
RSS he SSF 
09 x 
Se SESS 


SSSOLSCS SSS 
OSS. 
See SSeS 


UA a ——=—= Pa 2 Bs 


Mur, 2. TemnepaTypHble 30HbI B FOPHbIX BbIpa- 
O0TKaxX MPH eCTeECTBEHHOH BeHTHAAMHH: 


I, II, IJ] —Temnepatypupie 30H, 1J;, [,, [3 — MpOTA>KeH- 
HOCTb 30H; / — NOpOAbl C NOAO#KUHTeEbHOM TemmepaTypon, 
2 — MOpoubl cO 8HaKOMepeMeHHOHM TemiepaTypon, 
3 —MNOpodbl C OTPHLaTeIbHOH TemMnepatTypon 


Ilo xapaktTepy TroMOBbIX H3MeHeHHii B TeMMepaTypHOM 
pexkHMe PYIHH4HOrO BO3AyxXa H MOBePXHOCTHOrTO CJIOA NOpo” 
3eCb JOCTATOYUHO OTYETIMBO BbILeIAIOTCA TPH Tpynnbr rop- 
HbIX BbIPadoToK. K MepBok rpynmiie OTHOCATCA BbIPaOOTKH, 
B KOTOPbIX TOPOAbl C NOBepXHOCTH H B PulyOHHe MaccHBa 
COXPaHAJIM MOJIOMKUTebHYIO TeMMepaTypy B TeyYeHHe BCero 
roma. Kowe6aHHa TeMMepaTypbl Ha MOBeEPXHOCTH MOPOL B BbI- 
paOoTKe OrpaHHyunBaJucb O6bIUHO O u 4° H JIMUIb Ha KOpOT- 
KHH TepHO 3MMOH OHA ONyCKaJlacb B OTJC@JIbHbIX MyHKTAaXx 
HECKOJIbKO HHxKe O°. CilelyeT 3aMeTHTb, YTO BbIPAGOOTOK C Ta- 
KUM TeMUepaTypHbIM PpexKXHMOM UMeJIOCb Ha PYAHHKe HesHa- 
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YHTeCJIbHOe KOJIMYeCTBO WH OOBIMHO OHH HaXOMJIMCb Ha Ccs1a60 
BeHTHJIMPYeMbIX yYacTKax. SHaUuTebHO G6OJIbIIe UX OTHO- 
CHJIOCb KO BTOPOH rpynile, rae NMOposbI Hc NOBepxXHOCTH HM Ha 
JOBOJIbBHO 3HaA4HTeJIbHYIO TIYOHHY TepHowMueckH H3MeHAIH 
TeMMepaTypy C Tepexofqom yepes 0° Ha BHOMHe OLYTHMyt!0 
BeJIHYHHY H Bpema. AMMOIHMTyYLa KoNebaHnnii TeMIIepaTyDbI 
MNOBePXHOCTH JOXOAMJIa 30ecb To 8 uw axe no 10°. 

B HanOovlee MHTepecHoit JWIa Hac TpeTeli rpynne KoJle- 
OaHuA TeMMepaTypbl MOBepXHOCTH MOpOs B BLIPAaSoTKaX Mpo- 
HCXOJHJIH B TeyeHHe Towa B Npemewax OTPHILaTeJIbHbIX ee 
3HaUeHHH; eCJIH H HaOslOLaslocb KPaTKOBpeMeHHOe TMOABUJIE- 
HHe HeBbICOKHX MOJIOMKUTEJIbHbIX TeMMepaTyp, TO TOJIbKO Ha 
NOBEPpXHOCTH MOpo H B CJIOe Ao ruiyOuHp 0,5 mM. Kak mpa- 
BHO, TeMMepaTypa MOBePpXHOCTHOrO CJIOA B BbIP aAOOTKaX 
3TOH pybl HMeJla B TeYeHHe BCero JeTHErO NepHowa OTPH- 
laTeJIbHoe 3HayeHHe. Ha oTseJIbHbIX yUacTKaXx B 3MMHUIi ne- 
DHO OHa OllycKaJlacb HHKe —3°. YuacTKH 93TH Uallle Bcero 
HaXOMWJINCb MOOJH30CTH OT MeCTa MOCTYMJIeCHHA OXJIaxKeH- 
Horo Bo3fyxa. Ilo Mepe yasleHHaA OT BEHTHJIAWHOHHONM CTpyH 
AaMIWIMTYLa KOJIEOAaHHH TeMUMepaTypbl MOBePpXHOCTH YMeHbIla- 
wacb. O6 3TOM MOXKHO TOBOPHTh Kak O HeEKOTOPOH MOcTOsH- 
HOH 3€KOHOMePHOCTH, CBOHCTBEHHOKM BCeM TpeM TeMIepatyp- 
HbIM 30HAaM PYJHHKa. 

IIloHATHO, UTO Ta Ke 3€KOHOMEPHOCTh MpOCJexKUBaMaCb HU 
JIA BCeH 30HbI 3HMHero oOxJiax%kKqeHuaA MaccHBa. B6sIM3H OT 
BCHTHJIAILMOHHOH CTPyH MocwetHAA Bocturamta 12—15 m, no 
Mepe ylaJieHHA OT Hee MOILHOCTb OXJIaKeCHHOrO CJIOA 
OO6bIUHO yYMeHbIlaJlacb 20 3—6 o. 

B ra6a. 4 Ia HariAHOCTH TIpHBOAATCA TeMMepaTypHblit 
pe2xKUM HM erO H3MeHeHHA B OXJIa*KCHHOM 30HeE Ha OCHOBEe 
HaOJIOJeHHH MO HeCKOJIbKHM OYPOBbIM CKBaxKHHaM, PaclloJo- 
*KCHHbIM B Ka2KJOH W3 YKa3aHHbIxX BbIIe KaTerOpHu BbIpa- 
60TOK. ITH: LaHHble ABJIAIOTCA JJIA KaKLOW 43 HAX HanOovlee 
XaPaAKTepHbIMH; JIA CpaBHeHHH B TaOJIMWe MOMEeILeHbI JOTO.I- 
HMTeJIbHbIC CBeJLEHHA O. TeMIIepaType CTeHOK (jleATeJIbHOH 
MOBepXHOCTH) HM PYAHHUHOTO BOSAyXa, NOJYYeHHble B MepHor 
Ha6JIOMeHHH B CKBaKHHaX. 

Tlanupie Ta6ul. 4 xapakTepH3yloT cBOeOOpasHbIli TeMme- 
DATYPHbIM pexXHM MOpO B MOBeEPXHOCTHOM CJlOe Ha OTeJIb- 
HbIX yuaCTKaX pyRHuKa. OObxacHeHve 3STOMY cBoeoOpasnio 
clehyeT UCKaTb B TMepHOAHYeCKHX H3MeCHCHHAX YCJIOBHH 
TeMMOO6OMeHAa HOBCPXHOCTH, BbISBAaHHbIX H3MEHECHHAMH B pe- 
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Tataunia 4 


Xo TemmepatTypbl B ropHbix BbIPadoTKAaX 


MsmMepeHusa TemMilepaTypbl B CKBa?KHHE 


oO 
HORE ae BEE se Ha riyOuHe OT MOBepXHOCTH, M 


Jlara 

Bosayxa_ | BbIpadoToK 0,6 1,3 ere | 2,3 27 

I rpynma 
30/VII 2,8 Fo 2,0 Ne 1,0 0,7 0,6 
6/VIII | 29 | en 2a | 1,4 0,8 OF 0,6 

Il rpynua 
22/V —1,4 ae —1,8 | —2,0 | —2,1 = = 
2/V1 —0,6 —(),/ —1,4 |—1,7 | —1,7 = — 
18/V1 0,0 =, 1 0,6 0,7 | —1,2 SE = 
30/VI 0,3 0,1 0,0 |} —0,5 | —0,8 — — 
12/V1 2,9 —2,2 0,1 | —O;p"=—0,4 2 =e 
23/VII 2,8 2,0 1,8 0% 0,2 = — 
Loi VAT 4,0 BR) 2,0 lo 0,7 = = 

Ill rpynna 
10/V —2,5 Sy —1,8 |—1,8 | —1,7 | —1,5 —~ 
28/V —j,2 —1,4 —1,4 |—1,4 |—1,5 | —1,4 = 
22/VI 0,0 —0,3 —0,6 |—1,0 |—1,1 | —1,0 — 
12/VII AgkOSl —0,1 —(),4 0,3 0,8 0,5 = 
13/VIII 0,2 Ont —0,2 | —0,3 | —0,4 | —0,5 = 


*%KHMe PYAHHYHOH BeHTHIAWHM. B oTqeJIbHbIX CyYanx, Kora 
B BbIpPaOOTKaX PYAHHKAa HaOwOMaNOch MMUIb MepHoswMyeckoe 
OXJIa>KeHHe, OHO UCue3aeT B TeyeHHe JlIeTa 3a CUeT Tella, 
IIpHHeECeHHOrO C MOBepXHOCTH BeHTHJIAIMOHHOH cTpyekH. Ha 
OTMEJIBHbIX Ke yUaCTKaXx ZSTOTO Tela He XBaTaJlO; B MocJe- 
AYIOWMH 3SHMHHH Ce3s0H Mpomecc OXxsaKMeHHA YCHIMJICA, 
BCJIEMCTBHe Yero 30Ha OXJaKMeCHHA PaCIIpOCTpaHuacb B rvy- 
6HHY MACCHBa. — 

XOPOWIMM HHAMKAaTOPOM JIA pacno3HaBaHua Temilepatyp- 
HOO pexKHMa BbIPaOOTOK PYNHHKA ABJIAIMCh PYAHMUHbIe 
BOJbI, KOTOPble, 3aMep3an, OOPa30BbIBaJIN Ha OTLeCJIbHBIX 
ywacTKax HaJlequ. C o6pa3s0BpaHuaA oceqHUX HaUMHaOCb 
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OeMeHeHHe BbIPAOOTOK, IpHueM Mpouecc u B Nocwenyrollelt 
CTaHH HOCH B OCHOBHOM HaJIe€MHbIii XapakTep, T. e. BONA 
3aMepsayia mocmoHHo. IIpapma, omeqenHeHne 3axBaTbIBaJO 
MHOra CTeHKH H KPOBJIIO BbIPAOOTOK, OCOGeHHO Ha y4uacTKax, 
rye 10 TpellluHaM HapylWleHuH MpocaunBasacb Boma. B Ta- 
KHX M€CT&X BbIPaOOTKH MepeKPHIBAJIHCh JICAHbIMM 3aBeCaMH, 
OOPasOBbIBaAJIHCh JICAHbIe CTaaKTHTbl MW CTaslarMurbl. 


Mur. 3. OneneneHue wTpeka 


(poto A. H. JLementbepa) 


IIpu ycusieHHOW BeHTHJIAWHH HW MOcTyMJIeHuu MocTaTou- 
HOrO KOJIMYECTBA BOI Mpollecc OeeHeHHA BbIPAOOTOK Mpo- 
HCXONUT BeCbMa HHTeHCHBHO. Tak, HallpHMep, Ha OJHOM H3 
PYMHHKOB OTKATOUHbIN WTpeK B TeyveHHe OHOrO Mecalla 
MNOKPbLICA JIbOM Ha BbIcoTy B 1,2 M oT nogomBp (dur. 3). 
TlocrymeHue BOI B WITpeK 32eCb IIpHypOunBalocb K py]O- 
ciyckaM. B jlaJibHeHlIemM Mpolecc OJle—eHeHMA pacipocTpa- 
HWJICA Ha MocJeqHHe, a TO HAM B KaMepbl c 3aMarasHHupo- 
BaHHoH pymou (dur. 4). 

Tlono6upie caryyau He equHuuHpl. IlocreneHHoe oxJaxKe- 
HHe U CBA3AHHOe C HUM OJeeHeHHe BbIPAaOOTOK Cc TeVeHHeM 
BpeMeHH porpeccHpyloT HM MpHHUMaIOT B KOHIe KOHILOB 
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KaTacTpoduyeckue pa3smMepbl. Ha oryevIbHbIX pyHHKax 
B OXJaKTeHHYIO 30HY BKOYaeTcA Bo 60—70% Bcex KarlH- 
TAJIbHBIX TOPHbIX BLIPAOOTOK (dur. 5). 

Oco6eHHO CHJIbHO CKA3bIBaIOTCA Pe3YJIbTATbI STOH CBOe- 
o6pa3HOH XalosapxAAKH B BbIPAOOTKAX, IpOBeTPHBaIOUHXCA 
B OCHOBHOM 3a C¥eT ecCTeCTBeHHOH BeHTHIaLHMH. Ilomyuaa 3a 
8HMHHH MepHod 6ouIblI0e KOJIMYeCTBO XOJIOa, OHM HV JIeTOM 


Nar 


Mur. 4. Onentenenue BOcctTatwmero 


(poto A. HW. Ilemenutpesa). 


OMBIBalOTCA JOCTATOYHO OXJIAKTEHHbIM BO3YXOM. OxulaxKje- 
HHe BOSAyXa ObIBAeT HACTOJIbKO BEJIHKO, YTO Warke pH Mepe- 
MeIUHBaHHM C TeIJIbIMM BeHTHJIAMMOHHbBIMM CTPYAMH OH 
Bce Ke COXpaHAJl Ha OTJEJIbHBIX y¥UACTKAaX TeMIepaTypy, 
OsusKyIo K O°. IIpu Tako TemMniepaType BO3syxa HeBO3- 
MOXKHO OOOrpeTb 3a JIETHHH MepHO BCIO OXJIaKTeHHY!O 30HY. 
HauuHalorca H3MeHeHHA B TeEMMepaTypHOM pexXuMe MacCCHBAa 
rOpHbIX MOpoa— TemnMepatypa Maaer, MpOucCxXoauHT HaKon- 
JICHHe 3HAYHTeJIBHBIX «3allaCOB €CTeCTBEHHOTO XOJOMa>, MpH- 
HeCe€HHOTO C MOBePXHOCTH BeHTHJIAILMOHHBIMH CTPyAMH BO3- 
yXa B 3HMHHH Mepuod. 

Co BpeMeHeM Mpolecc aKkKYMYJIAIMM mWporpeccupyer, 
30HA OXJI@KICHHA PacCIIMPAeTCA HM 3aXBaTbIBAaeT HE TOJIBKO 


28 


‘yodAL 
‘yodAredaunal WOHIreLMKOLol 9 — [ 


vodou vwodkLedaiweL ee HMHOTOIrgen IVLHHAU — 7 
-edalWaL HMOHTraLenHdLo »— ¢ ‘yodAiedouwe 


‘pynHHTAd doLHoEHd 


L WOWHE MH WOLF HOHHAWadalONeHE 09 — G 
Ol €H WoHTo eH Hoe xidHdALedouWel BHHorereduoed BWAXD “G “IM 


OTIe/IbHbIe BLIPAOOTKH HM OJIOKH, HO U OTA eJIbHbIe TOPH3OHTHI 
pywHuka. IlocremeHHoe oOxJlaxKqeHHe MaCCHBa COIIPOBO- 
KMAaeTCA Ha OTICJIbHbIX yUaCTKaX OJIeeHeHHeM 4acTH MpoHu- 
JeHHbIX B HeM TOPHbIX BbIPaGoTOK. TakoBo HanOoJee 
mpocroe HM UpaBgomosqo6Hoe oOObaACHeHHe HaOOMatollte- 
rocd HHOTa B TOPHOM MpaKkTHKe ABJICHHA OJleMeHeHHA PpyA- 
HHUKOB. 

IIpH anamu3e puuyHH u oOMleH du3su4ueCKOM KapTHHbl 
OXJIAXKICHHA WU OJIEeHeHHA PYAHHKOB HeBOJIbHO Halipaliu- 
BalOTCH HeKOTOPble aHaJIOTHH C a30HaJIbHOH «Mep3JIOTOM», 
KCTOpad HaOmMoWaeTca B Telllepax WM IyCTOTaXx, B KapCTOBBbIX 
U3BeCTHAKAaX. SIBJIeHHe 9TO, B IIpHpose MOBOJIbHO peKOe, 
BCTpeuaeTca, OJ[HaKO, B CaMbIX Ppa3HOOOpPa3sHbIxX OOACTAX, 
MMeIOWMX B CHJY PU3HKO-reorpaPuyecKuX OCOOeHHOCTEH pe3- 
KHe CMe€HbI TeMMepaTypbl BO3SMyxXa 3MMOH u JIeTOM. JIbabl 
Mep3Jible MOpOsbl HaOsioMaloTca, HampumMep, B HuxHeyAHH- 
ckoH wu KyurypcKow melepax, Ha Kapka3e u axe 
B Kppimy — ua Uatpip-J[are. Mmetotca cBemeHia O HaJMYHH 
a3OHaJIbHOH «Mep3JIOTHI> B Ka3axctaHe, OUHIAHLHH U Apy- 
rHX pawoHax, He BXO/ALIMX B OOJaCTb pactipocTpaHeHHA Meps- 
JIbIX TOpHbIX Nopon. Iloponbl sTH NMOABJIAIOTCA B OTMC4UCHHBIX 
paHOHax UCKJIIOUMTeIbHO BCJICJICTBHe BJIMAHHA HAa3eMHOTO 
OXJlaxKMeHHOrO BO3LyXa, BbITeCHAIOMLErO 3HMOM H3 IyCTOT 
Oovlee TeIJIbIH, A MOSTOMY H Oovlee JerkHi BO3LYX. B merHul 
nepvHoy BCIeACTBHe MOUTH MOJIHOrO OTCYTCTBHA KOHBEKTHB- 
HOrO TelvIOOOMeHa OXJaKNTeHHbIN BOSLYX Ha JOJITHH NepHor 
OcTaeTCA B TIOJIOCTAX UM Telllepax. 

Takum 06pa30M, 06a 9TH ABJICHHA, T. e. OJIEMCHeHHe pyd- 
HHKOB VW a30HaJIbHant «KMep3JIOTa», MPOHCXOAAT B pe3syJIbTaTe 
SHMHeH Xlaqo3apayqku. B lepBom cuJlyyae ee BbI3SbIBAaIOT HeMpo- 
M3BOJIbHO, He YMeA IpaBHJIbHO YCTaHOBUTb PeXKHM BeHTHJIA- 
HH, BO BTOPOM— OHO eCTeCTBeEHHOe ABJIeHHe BHeLIHero 
TelJIOOOMeHa, MpoTeKaloulero B CBOeOOPa3HbIX IMPHPOsHbIX 
ycloBuax. Ho mepBompuyHHa wu TaM HW 3fecb O2Ha— 
3MMHAA XJlaqO3sapaAKa, BbISbIBAeMaA CBOeOOPa3HbIM XOJOM 
TeMIOOOMeHa TOBePpXHOCTH BbIPAaOOTKM WIM MOJIOCTH C BO3- 
IYXOM. 

IlockoJIbKy H3MeHeEHHe TeMMepaTypHoro pexKUMAa 3aBHCHT 
B 9TUX CJIYYaAX OT CMeHbI TOMOBHIX IMKJIOB Ha MOBePXHOCTH, 
TO JIA YUPpaBJICHHA TeMJIOOOMeHOM UCHOJIb3yIOT NPHHILMMbI 
HM MeTOZB, paspaOoTaHHble MVJIA MOBeCPXHOCTHBIX ycloBHi. 
HerpyqHo CilpoeKTHpoBaTb MW MpakTHYeCKH OcyLLecTBUTb 
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¢ TOPHO-TEXHHYECKOH TOUKH 3peHHA yc/OBUA, cMocobcTBYIO- 
IyMe YCHJICHHIO Tpotlecca OxJlaxKMeHHA MAaCCHBa Ha OTJeJIb- 
HbIX YdacTKax pyqHuKa. Ja sToro HeOOxOAMMO cocpeOTO- 
WHTb B 3HMHHH TepHOR YCHJeHHY!O MPHTOYHY!IO BeHTHJIALLMIO 
B OTJCJIbHY!IO CHCTeMy BbIpaOoTOK HIM KaMep. Ilocue usBect- 
Horo MNepHOwa MOBepXHOCTh BbIPAOOTOK HU MpHwleraroulue 
K HeM CJIOM TOpHbIX HOpom OyLyT UMeTb JO riyOWHbI x OTPH- 
aTeJIbHy!O TeMlepatypy, T. e. NepealyT U3BeCTHOe KOJIH- 
YeCTBO Tella MOTOKY PyHHYHOrO BO3Lyxa, KOTOPbIi{ MOBBI- 
CHT CBOIO TeMIIepatypy. 

IIpu paccmorpennu Tenoo6Mena, MpoucxosAlllero B rop- 
HbIX BbIDPAOOTKAX, HCH306eXKHO BO3HHKAIOT BOIIPOChl, CBA3aH- 
Hble C OMpeweJIeHHeM OTJICJIbHDIX XaPpaKTePMCTHK 9TOFO 
BeCbMa CJIO*KHOrO Ipotecca. IIpu anamu3e noTpeb6yerca onpe- 
HeIMTb TIYOUHY pacipocTpaHeHHA OXTaKeHHOK 30HbI HIM 
BPeMA, KOTOPOe HeOOXOAMMO 3aTPaTHTb Ha CO3MaHHe ee 
ONpeeIeHHOH MOLHOCTH. B asibHelIemM cylejlyeT ompesle- 
JUTb OOWHH KOSPPUUMEHT TenMOOOMeHa MOBeEPXHOCTH BbIpa- 
OOTOK C BO3SAYUIHOK crpyelH u pa Apyrux TenJopusngeckux 
BeJIMYHMH WM XapaKTepHCTHK. 

Tlomxom K Hx OlpeleteHuio MoxKerT ObITb ABoakuH. JL 
TOYHBIX AHAJIMTHYeCKHX UCCJIeMOBAaHHH HaO YCTAHOBUTb 
(YUHTHIBAA TO BO3MOXHOCTH BCe (aKTOPHI, BJIMAIOUIHe Ha 
polecc TemwooOMeHa) C JOCTaTOUHOM CTeMeHbIO TOUHOCTH 
UX H3Me€HCHHA BO BPeMeHH H IIPOCTpaHCcTBe, a Toce STOO, 
HOUIb3YACb B3AMMHOM CBA3bIO, ONPeeIMTh U3 Hee TpeOyio- 
miMeca XapaktepncTukH. Ilpu uHxXeHepHbIX pacueTax cJleqyeT 
JLOMYCTHTb, 4YTO TeMJIOOOMeH YepPe3s OpeeJIeCHHbIN MWepvoy 
BDe€MeHH TIPHHAT CTaluvOHapHoe COCTOAHHe, HM TOMMbITaTbcA 
CIPeMeJIMTb YIPOULeHHbIMH MeTOMaMH Te 2Ke HCKOMBI!e BeJIM- 
YHHbI C MeCHbIUeH TOUHOCTHIO, OMHAKO YJLOBJIETBOPAIOIULeH IM0- 
CTABJICHHbIM TIPAKTHYeCKUM IeJIAM. 

BeslencrBve HeOCTaTOYHOM H3YYeHHOCTH pHa TelVJIOBbIX 
MIpOleccoB, yUacTBYIOULUX B TeMJIOOOMeHE, MpHAeTCA HCMOJIb- 
30BaTb 06a yKa3aHHble MeTOa MPH peWICHHH MOCTaBJICHHbIX 
gamay aHasluTMuecKuM yTem. HauHem c OCHOBHOrO — C TeM- 
llepaTypbl CTeHOK TOPHOH BbIPAaOOTKH HM MOMbITAeMcA OMNpeje- 
JIUTb €@ H3MeHeHHe BO BPeMeHH. 

Teopua Temulonepeqaui B TOM CJIyyae MaeT BO3MOXKHOCTH 
OMpeleIUTb TOJbKO TeMMepaTypy MOBepXHOCTH IMOCKO 
CTeHKH OMHOPOAHOLFO HNOMyorpaHHyeHHOrO MacCCHBAa, 
eCJIM OHA NosBepraeTcA BO3TeHCTBHIO OKpyxKatollen Cpebl, 
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TemIlepatypa KoTopoii Hev3MeHHa. Jina pellienua Oovee 
COXHKHOH 3afauH, Kora TeMlepaTypa TeIWJIOHOCHTeJIA U3- 
MeHACTCH CO BPeMeHeM, CYIIeCTBYIOT JIMIIb OTeJIbHbIe 
YaCTHble pelIeHHA, MpwueM WIA UX UCHOJb3OBAHUA 
HeOOXOZHMO, 4TOObDI (YHKUMOHaTbHawA 3aBHMCHMOCTb H3Me- 
HeHHii TeMMepaTypbl TelJIOHOCHTeJIa BO BPpeMeHH OblJa 
H3BeCTHA. 

IlomumMo nepvosxnyeckux KOJIeOaHHl Ha MOBePXHOCTH TeM- 
llepaTypa Bo3fyxa, lWocryiarollero B pPpyJHUK, Mperepmesaert 
elle pA, JOMOJHHTeCJIbHbIX H3MeCHeEHHH B IIpolecce JBUKeHKA 
IO BbIDaOOTKaM, IPH4eM OOULad 3AKOHOMePHOCThb 9THX H3Me- 
HeHHH He yCTaHOBJIeHa. CJI@QOBaTeJIbHO, HCIOJIb30BaTb YHOC- 
MAHYTbIe BbIIMe YaCTHbIe PeWICHHA JIA Hac He€BO3MOXKHO U 
OSTOMY MPHXOMHTCA MOBTOPHTb UCHbITAHHbIN paHee Ipvem 
HM BbIZe@JIMTb PlaBHelilive (akTOPbl, OlpeeJIAIOlMe TeMMMepa- 
TYPY AKTHBHOM MOBepXHOCTH. OCHOBHbIMH H3 HUX IIA MoL- 
3€MHbIX YCJIOBHH PYAHHKa ABJIAIOTCA: 

1) mMepBuuHaa TeMMepatTypa FopHbIxX Mopo, 

2) TeMIlepaTypa NocTyMmalollero C MOBePXHOCTH BO3Lyxa, 

3) H3MeHeHHA, KOTOPbIe MpOH30HAyT B TeMMepaTypHOM 
pexKUMe BO3—AyxXa MOCJIe MpOXOxKMCHHA HM CHCTeMbI BbIpa- 
OOTOK, 

4) KOIMYeCTBO TIpOXOsAlero NO BbIPaGoTKe BO3LyXa H 
erO TeIHJIO@MKOCTD, 

D5) BeIMYMHa KOHBEKTHBHOrO rpaHeHTa, 

6) oOmuu KOspPuMMeHT KOHBEKTHBHOM Telwonepeqayn. 

IlepBbim 43 MepeyHCJIeHHbIX (aKTOPOB ABJIAeTCA TeMIe- 
paTypa ropHbIx TOpoy Ha onpeseseHHOH rulyOuHe B TOT WWI 
HHOH TepHoq BpeMeHH. J[o BCKpbITHA OHa orlpeledaach 
B JaHHOH TOUKe MACCHBa TeOTePMHYeCKHUM LpawHentom R, 
KOTOPDIH ABJIAeTCA TIPHpallleHHeM TeMIIepaTypbI Cc TvIyOMHOH, 


ced 
T. ©. -BCJIM4UvHOU aye” OITOT MOKa3saTeJIb H3MeHAeTCA B pas3- 


JIMUHBIX YYaCTKaX 3€MHOM KOPbI C PIyOMHOM HeOHHAKOBO H 
3AKOHOMePHOCTb erO H3MeHeHHH JO HaCTOAUero BDeMeHH 
TOUHO He ycTaHoBuleHa. Ilocale BCKPbITHA TeMMepaTypa NMopor 
MOCTelMeHHO H3MeHAeTCHA BCJIeEACTBHe TeMOOOMeHAa C ILMpKy- 
JIMpYIOLLMM BO3LYXOM, a Tak?Ke B 3aBHCHMOCTH OT Jpyrux 
IIPOUeCCOB, YYACTBYIOULUX B CJIOMKHOM Tenmlo0OMeHe. Ee us- 
M€HCHHA OYAYT ONPeeIATbCA MO 3a€KOHOMePHOCTH, HCXOAA 
H3 MPHBeAeHHOTO BbHIIe OOULero MowoxweHHA Hbiotona, no 
KOTOPOMY CKOPOCTb OXJIa*KeHHA cpehow Cc MocTrosHHOH 
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TeMMepaTypOH MPONOpLHOHabHa TMepBHuHO! TeMnepatype 
wena. T.. e, 


$= 1t,e**. (4) 


Mrak, Wa2ke pu MpHnsToMm nosoxKenuu o mocTosHcTRe 
TeMNepaTypbl OXJaKMalollero Bosyxa HeOoOxomUMO pH 
OlpeesIeHHH TEMICpaTypbl AKTHBHOM MOBepXHOCTH BbIPabo- 
TOK B JlaHHbIM MOMCHT 3HaTb HX MepBHUHyIo TeMmMepatypy. 
Hispecruo, uro Temnepatypa nocrymatoulero c MOBepXHOCTH 
BOSyxa HelocrosHHa. Ilo oOulenpuHATOH cxeMe ee Koue- 
OaHuA OObIMHO MpescTaBIAIOTCH B BUe TapMOHUKH, ocbIO 
OPAMHaT KOTOPON ABJIAeTCA CpeHAA TeMMepatypa Bosqyxa 
3a BeCb NepHOd oxJlaxKyeHua. Cuuraetcs, uTo 3TH KoVle- 
OaHHA NPOMCXOAAT MO KOCHHYCOMJe, YTO, B CBOIO O4eperD, 
MO3BOJIA€T MIPe€ACTAaBHTb 3a4KOHOMePHOCTb M3MeHeHHHt Temne- 
paTypbl Hapy2KHoro BO3yXxa B BHIe: 


2TT 
aa; (9) 


tp =to+W cos 


re 

it; —TeMMepaTypa Hapy2XKHOrO BO3Ayxa; 

tj) —CPpeQHAA 3a epHOd OxsaxKeHuaA TemMmepatypa 
BO3LYX4; 

W —MakCuMabHOe OTKIOHeHHe TeMMepaTypbl BO3Lyxa 
3a 9TOT TepHod; 

+—BpeMA OT Havasa BOJHbI, Kora TeMMepaTypa BO3- 
Myxa Oblia t—t,--W; 

Z— llepHO OXJaxKTeHHA. 


YpaBHeHue (5) Maer BO3MOXKHOCTh ONMpeeJIHTb Temme- 
paTypy Hapy2XHOro BO3Lyxa B JOOOH MOMeHT BpeMeHH OT 
Hauasla MepHowa OXxJlaxKeCHUA, CCIM H3BeCTHa ero CpeHAA 
TeMilepatypa. OHako HMCHOJIb30BaTb YkKa3aHHy!0 opMy.Jly 
B Hallux pacueTax, HMMeIOULUX YHCTO MIPHKJaqHoe 3HayeHue, 
HaM KaxKeTca He pallwonasbHo. KomeOaHua TeMilepaTypbt 
BO3Myxa 3a O/JMH MW TOT 2%Ke MepHO BPeMeHH eE*MKerof@HO Ue 
COBMaLaioT, MOITOMY HeBOSMOXKHO MOLOOpaTb TOYHO OCHOB- 
HOM MOKa3gaTeJIb — CPeHIOIO TeEMMepaTypy BO3Ayxa 3a Nepuor 
oxjiaxgenua. K stTomy cuJlekyeT OOaBMTb, YTO MPHHATOe 
MOJIOmKeHHe O06 H3MeCHCHHHM TeMMepatTypbl To KOCMHyconse He 
COOTBeETCTBYeT JeliCTBUTeJIbHOCTH, MOCKOJIbKy KOJeOaHusa TeM- 
Tepatypbl Hapy2KHOro BOsLyxXa OMpeeAIOTCH Oomee CcIOK- 
HbIMH 3aKOHOMePHOCTHAMH. 


Dee le bAnaAnHE 


ee) 
we) 


IIpu onmpeqeteHHH KOHeYHOH TeMMepaTypbl BO3Lyxa, 
OxJaxKTarwulero BbIPaGOTAaHHOe MpOCTPaHCTBO, HeEOOXOAMMO 
YUHTHIBATh Te H3MCHCHHA, KOTOPble MpOH3OHZYT B Mpollecce 
ero JIBM2KeHHA TO CHcTeMe TOpHbIxX BbIPaboToK. Ec BHH- 
MATeJIbHO IIpOaHaJIH3HpOBaTb UX, TO CJleqyeT yueCTb He 
TOJIbKO H3MCHCHHA OT TeMWOOOMeHA CO CTCEHK@MH BbIPaOOTOK, 
HO, OYeBHAHO, HW Te, KOTOPble IpOH3OHAYT BCJIeACTBHe ajHa- 
6aTuyecKoro cxKaTHA BOsLyxa. B pyAHHYHOH BeHTHJIAWLHU 
H3MeHeHHe TeMMepaTypbl B MepBOM CJIlyuae, T. e. MPOHCXOA- 
lee B pe3yJIbTaTe TemOOOMeHa, OOBIUHO OMpeesaeTcA TO 
HeMOCTaTOUHO H3VYCHHOH 3aKOHOMePHOCTH TeMMepaTypHOro 
rpamueuta R. 

Ilpu 9TOM UpupauleHue TeMMepaTypbl BO3Ayxa BCJeCT- 
Bue alqvaOaTHyecKOro CKaTHA H CBAZAHHbIX C HUM IIpOMleccoB 
vcMapeHHA HW KOHAeCHCalHu Bard yYHTbIBaeTCA OOUIMM rpa- 
JIMeCHTOM f, UHCJICEHHO PaBHbIM H3MCHeHHIO TeMIIepaTypbl Ha 
1 m ray6uupr [2]. 

C yyeroM 9THX MOJIOX%KeHHH WH MPHBeMeHHOrO BBbIIMe 3aKOHAa 
HpwrTona opMyJa Ia olpezesieHHA KOHEYHOHM TeMMepa- 
TYPbl BO3Myxa, OXJaxKarollero BbIPaOOTAaHHOe MpocTpaH- 
CrBO, UpMoOperTaeT CJIeMYIOWMH BUT: 


tz = ty— > (1 ee?) ee (6) 


B 


re 
ts KOHe€4Had TemMMepaTypa BO3AYXa; 


‘,—TemiepaTypa mocTymawllero B pYQHHK BO3Ayxa; 
¢,—TeMmepatTypa NOpod B BbIpadoTKe; 
{-—llepBHYHad TeMMepaTypa Nopod; 
R—vTemnepatTypHbIM rpaquenr; 

Hl—rayOuna 3a0#KeHHA BEIpaOoTKH; 

7 — KOHBeCKTHBHBIM rpaHeHT; 

B—oomk KospPuluext, y4nTEBaloulaa Ten10eM- 


KOCTb BO3Lyxa, Kos@uWNeHT TeNNO00OMeHA UH Apy- 
rue HCXOJHbIe JaHHble. 


CaelyeT 3aMeTHTb, YTO JIA MpaKTHYeCKHX pacueTOB KOH- 
BeEKTHBHbIM TpaMeHT YacTO MpHpaBuHuBaetca 0,01, nan, apy- 


THMH CJIOBaMH, IpupallleHWe TeMMepaTypbl Ha KaxXK bili MeTp 


BePTHKAJIbHOrO MYTH BOSLyxa B PyMHMKe NPHMHHMaeTCH paB- 
HbIM 0,01° BHe 3aBHCHMOCTH OT IJIyOHHBI, 
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Ucnojb3ya Bce TIpHBelkeHHbie 3akOHOMepHocty, A. ®. Bo- 
ponaes [2] cyesam nonbitKy NOOliTH K pelleHHIO OCHOBHOTi 
saauH, K aHaJIMTH4eCKOMY ONpeeIeHHIO TeMMepaTyphl M0- 
pod B mHOOOM cJlOe Ha paccTOAHuM X OT aKTHBHOL MOBepx- 
HOCTH B JOOOH MOMeHT BPpeMHH t TOcIe HCKyCCTBeHHOrO 
OxaKMeCHHA CTCHOK BbIpadoTKH. B paccMaTpHBaemom CJly- 
yae Ha Mepefayy Telia BrvlyOb MaccHBa TyTem Temulonpo- 
BOJHOCTH MoTpeOyerTca onpeseseHHoe BpemMa. OueBu HO u TO, 
YTO eCIH KOJIeOaHHA TeMMepaTypb! XJlaqoareHTa — Boszyxa 


ITT 
OMpeeIAIOTCA 3ABHCHMOCTbIO fg =, + W cos a LOMC MG 


Nepatypa OrpaHHYeHHOrO MJIOCKOH CTeHOH OJHOPOAHOrO Mac- 
cuBa Oyler MperepmepaTb Ha rulyOuHe x Te xe Mepnosnue- 
cKHe KOJIeOaHHA, HO C MeHbIel aMIMVIMTYAO, T. €. MbI MC- 
»KEM B TAKOM CJlydae 3anucaTb: 


27 
bey by + Wey cos = (7) 


M3 sToH mpelnocbliku wu runotespr Pypbe BbIBOAUTCA 
3AKOHOMEPHOCTb, IPH MOMOLIH KOTOPOH BbIUHCJIAeTCH TeM- 
lepatypa, T. e. pelaercad mocTaBulieHHaA BbIIUe 3ayaua. 
Ilocme 3HauHTeJIbHbIX YMPOWeHHH OKOHUAaTeJIbHad CopMyvia, 
OllpedeAlollad TeMIlepaTypy MOBepxHOCTHOrO COA MOpoy 
yepe3 MpOMexXYyTOK BPeMeHHH 7, MpHMerT Cle yIOuWMh BHL: 


{@=0) = to + 


h TT 
=a cos| —— ‘ctg ———— 
T T h Tw 
V (i+ =) Piz sitet ati Vales 


Syecb K MpexHHuM OOO3HaYeHHAM cCJIeAyeT OOaBUTD 


LW 


ie 
BeJIHYHHYy A, paBHy!O OTHOUIeHHIO 5. 


Jia nomp30BaHua yKa3saHuoh dopmysok A. ©. Boponaes 
NPHBOAMT pA TenmopUsnyecKHX XapaKTePHCTHK, MOJYYCH- 
HbIX HM B pe3yJIbTaTe OMbITOB HM HaOJOAeHHH B MpOu3BOL- 
CTBCHHbIX yculoBuax. HanOoulee xapakTepHble H BaxKHble U3 
HHX MbI MOMellaeM B Tau. 5. 

HeGespinTepecHbIMH JIA Hac ABJIAIOTCH MaHHbie, MOJYy- 
YeHHbI€ B pesyJbTaTe OMBbITHbIX ONpefevleHHH oouLero 
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Tra Outer eo 


OcHOBHble TennoMusHyecKkHe XapaKkKTepHCTHKH 


mn a, 


Topo KKaa/M “ac rpan M2/4ac 
M3BecTHAKH . . 1,0 0,0022 
Gira Hind eee 06-125 0,0020 
IlecuaHHku .. 1,4 0,0022 
KaMeHHbIif yroJib 0,2—0,4 0,0004 


KOIUUHeEHTa KOHBeKTHBHOrO TemsooOMeHa. BeawunHa ero 
KOeO/IeTCA B OObIUHBIX PYMHMUHBIX YyCJIOBHAX OT 5 JO 
10 xkas/M? uacrpan. [IlpHOmxKeHHO OH OpeyeuaeTca B 3a- 
BUCHMOCTH OT CKOPOCTH J[BH2KCHHA BO3yxa UV MH WMaMetTpa 
cTBojia d WAH MpuBeleHHOrTO pa3Mepa BbIPaOOTKH MO CuJle- 
IYIOULeMy IIpOCTOMYy COOTHOILIeHHIO: 


v 
Loa 02m 


Takow 2Kke HeMOCTOAHHOHM BeJIMUHHOM ABJIAeTCA yeJIbHaA 
TeIJIOCMKOCTh PyKHHUHOrO BosLyxa. IIpu coxpaHeHHH Mo- 
CTOAHCTBA OObeMa, T. €. IPH H3O0XOPH4eCKOM XapakTepe Mepe- 
RBUXKCHUA BOSLyXa, ee BeJIHYHHA KOMe6seTcaA OKOJIO 0,19 u 
BO3pacTaeT IIPH H3Me€HEHHH YCJIOBHH ABUKeHHA UHOTWAa TO 
0,30 kKaa/KrrpaZ. 

Ha STOM 3aKOHYHM aHaJIH3 WH MOMbITOMUM MOJyUeHHbIe 
pe3yJbTaTbI. B TlepBytO OYepe sb CJeyeT OTMETHTD, UTO MaxKe 
C HCIHOJIbSOBaHHeM IIPHBeJ[eHHbIX BbIMe XapaKTepHCTHK 
TPpYHHO aHaJIMTHUeCKH MOMOUTH K OMpeeseHuIO BCex Tepe- 
YMCJICHHBIX OCHOBHBIX (aKTOPOB, OT KOTOPbIX Oyler 3aBH- 
ceTb Ipolecc OXJaxKeHHA BbIPAOOTaHHOrO TpOCTpaHCcTBa. 
PelleHHxA WaHHOH 3ayaun axe C BO3MOKHbIMH YIIpole- 
HHAMH H B OOWeH (hOopMe MOJyualoTCAH, KaK MbI BHM, 
CAMIUIKOM CJIO%KHbIMH. KpoMe Toro, Mp MpakTH4YecKoM Hc- 
MOJIb3OBaHHH YIIPOULeHHbIX MeTOJLOB MbI He B COCTOAHHH OLe- 
HUTb TOrpeliHOCTb, KOTOPad MoOxKerT ObITb MOJyueHa B KOHEU- 
HOM Ppe3yJIbTaTe. 

PesyJIbTaTbl TaKHX BbIUMCIeHHH He OyAyT MocTaTOuHO 
OTPaxKaTb YICJIbHbIM BeC KaKMOrO W3 COCTABJIAIOWIMX pac- 
CMaTpHBaeMOro TellJIOOOMeHA, 
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IIpomecc oxaxKeHHA NOpom B TOpHOl BbIPAaboTKe MIpo- 
TeKkaeT IPH W3MeHeHHH HX TeMIepaTypbl HM TemMmMepaTypbl 
TeMJIOHOCHTeIA. C MOBepXHOCTH B TeveHHe MepHoma OXxJla- 
*KNeHHA CHHMaeTCH HeEOMHHAKOBOe KOJHYeCTBO Telia, T. e. 
mpomecc TemIOOOMeHa MpOHCXORUT B BeCbMa CJIOXKHbIX H 
V3MeCHAIOUIMXCA ycClOBHAX. Mcxoqa u3 sToro, NpMBeeHHbI 
BbIINe AHAIM3 TeIVJIOBbIX MpOMeccoOB HeEOOXOMM TOJbKO JIA 
BbIACHeEHUA (PUSHYeECKOH KapTHHbI Wpowecca OxaxKLeHuaA. 

B Tako 2e CTeMeHH H3J1IO%KeCHHOe OTHOCHTCA UM K Mpo- 
leccy HaMOpaxkuBanna Jibaa. [LlostTomy HanvOouJlee BepHbI MyTb 
JWIA MOJIYYeHUA PaCueTHbIX XapaKTePpHCTHK MPHBOMUT Hac 
K OMbITY, IPH NOMOWA KOTOpOrO MOXHO OyeT HaliTH He 
TOJIbKO MCKOMbIe€ TapaMeTpbl Wpollecca OxJlaxKeHuA, HO U 
YTOUHHTb MHOrHe TeXHHueCKHe YCJIOBHUA, HEOOXOAMMbIe [WIA 
ycieliHoro MpOBeeHHA BCero WHKJla paOoT, CBASAHHbIX 
C 3akKaKOHW BbIPAaOOTAHHOrO MpOcTpaHcTBa JIbJOM. 


Hi. ONbIT HCHOJIBSOBAHHA JIbIA 
B FOPHOM NPOMBILJIEHHOCTH 
JIA 3AKJIALKH BbIPABOTAHHOrFO TMPOCTPAHCTBA 


3a mocueqHee MATHJIeTHe Ha HECKOJIbBKHX PyHHKax Ce- 
Bepa IpOBOAHJIMCb OMbITb! MO HCHOJIb30BaHHt0 JIba MIA 3a- 
Kaku. Han6omee OCHOBaTeJIbHO H B JOCTATOUHO KpyIHOM 
IIPOMBILMLJICHHOM OObeMEe JIbMOZaKMAaKa IKCMePHMeHTHPOBa- 
JlaCb Ha OMHOM H3 PYAHUKOB WBeTHOH MeTaJJypruu. Paspa- 
OaTbIBAeMOe PYAHHKOM MeCTOPOXKeHHe C MOBEPXHOCTH JO 
ruiyOuHb! 10 M NOKPbITO KPYMHOOOJIOMOUHbIMH 93JIIOBMaJIbHO- 
Je MOBMaJIbHbIMH OTIOMKeHHAMH. Ilo HUMM 3aJleraloT apdy- 
3HBHbIe MOPOAbl, MepeKpblBalollMe PyHOe TeJIO — KpynHy!o 
MIacTOOOpa3sHy!O 3aJIeKb CYJIbPUAHHIX py. TlouBa 3aex*KH 
CJIOMKeHA OCATOUHbIMH MOpoOsaMnH. 

GOHa BKpalJICHHbIX Py, C MPOMBILINWI€HHbIM COLep»xKaHHeM 
CYJIbDUAOB HUMe€eT MOLLHOCTb B CpeaHeM OKOJIO 50 mM. B HwxK- 
Heli e€ “ACTH 3aJleraloT CYJIb(PUAHbIe 2XHJIbl, BbIMOJIHAIOULHe 
TpellHHb!l. B KOHTaKTe MOCJIEHHUX C OCAMOYHbIMH NoposaMu 
BCTPe¥aloTCH KOHTAKTHO-MeTOCOMAaTHYeCKHe PYAbI C 6OJIbINIMM 
comepsKaHvem cyJibdugzos. MorltHocTbh CyJIb(bUAHbIX XH 
KoJle6leTca oT 0,1 no 2 M, mMpuyem OoJlee KPyNHble yacTo 
Pa3BeTBJIAIOTCH Ha HeCKOJIbKO 2KHJI. Hasmune B OXHOM pa3- 
pese HeCKOJIbKHX %KHJI MPHBOAHT K TOMY, 4TO Jake pH 
He3HaYHTeJIbHOM MOULHOCTH KaxkKOH H3 HHX BbIEMOUHAA MOLL- 
HOCTb IPH OTpaOoTKe BeCbMa 3HaUHTeJIbHa — |,8—8 M. 

Ilo mkase npod. IlporoqbakoHoBa BMelllaoulue MOponbl 
oTHocaTca KO II kKaTeropuH c KoadduuneHTOM KpenocrTH 
12—14 uw BpeMeHHbIM CONpoTHBJIeHHeM pu cxKaTun 1200— 


1400 xr/cm?. Temnepatypa nopoy, Ha raty6uHe HYJIeBbIX roso- 
BbIX aMIJIHTyL — 4,5°, 
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CyJIbUAHbIe 2HIbI OTPAabaTHIBAaIOTCA B HacToslee BpeMA 
KaMepaMu pa3smMepom I! 50 mM upu cpenHeli BplemouHoti 
MOULHOCTH B 3 M. IlocKombKy BbIeEMKa MPOM3BOANTCA NON TOWI- 
eH BKpallWIeHHbIX Py, C MPOMDBIINIeCHHbIM comep:KaHHem 
CYJIb(ULOB, TO WIA TWpeqoxpaneHusa oT OOpyuienua M@XK Ly 
KaMepaMH OCTaBJAJIMCh TOCTOAHHbBIe€ JeCHTOUHbE 
me HKM WUpuHOH B 4 mM. Pasmep LemHKOB onpeseen 
no Merony akaz. JI. J. Wessaxosa. pu xosdduunente 3a- 
lmaca 3 H BPeMeCHHOM CONMPOTHBJICHHH pybI Ha cxKaTHe 
B 700 kr/cmM?* MaKCHMaJIbHOe HallpaxKeHHe B LeMKaXx IPH 
rayOuHe oTpabotKku 200 m onpeensetca B 235 xr/cm?. 

OuncrHble paOoTbl MpOBOLATCA Ha Tpex ropH3so0HTax, Mp 
9TOM OCHOBHbI€ OTKATOUHbIe WITPeKH MpowAeHbI WO Soraroli 
BKpallIeHHOHW pyle, a MpOMexkyToUHble no »2xHIaM. Hay mpo- 
MeXKYTOYHbIMH IWITPeKaMH HW TOL HAMM OCTAaBJIAIOTCA BPeMeH- 
Hble IeJIMKH WHPHHOH 3 M, KOTOPble BbIHHMaIOTCA OJHOBPe- 
MeHHO C JIMKBHalnenH ropH3o0uta. JlerouHble MexXKaMepHBble 
IleJIMKH, B KOTOPbIX OCTaBaJlaCb 3HAYHTeJIbHaA YaCTb ILeCHHOH 
PYAbl, MpOeKTHpoBaslocb OTpaOoTaTb Yepes 15—20 «er 
OTKPbITBIM CIOCO6OM COBMeCTHO c Oo0raTbIMH BKpalvIeHHbIMH 
pylaMn. 

Jima oOecneyeHua B OYRYULEM HOPMAJIbHBIX TOPHO-Tex- 
HHYeCKHX YCJIOBHH Ha OTKPbITHIX pa3spaboTKaxX HaMeuyaJOcb 
TakKe 3aJI0OKUTb OTPaOOTaHHble KaMepbl JPOOJeHbIMH JO 
35—65 MM BKparWIeHHbIMH PyaMH H3 30HbI OKMCJICHHA. 
B mpomecce MpoeKTHpoBaHHA ObIIM PpacCCMOTPeHbI: PHApaB- 
JMYeCKHH, MHEBMATHYeCKHH HW CKPenepHbIH CMOCOObI 3akKalKu 
KamMep. B kayecTBe NpHeMJeMOH MPHHAJIM MHeEBMAaTHYeCKy!IO 
3aka—Ky Cc MOMOI[bIO MaUIHH (upMbl «lTopkpeT-aBTomaT>. 

aia mMo6Opluw 3akilalKH OpraHv30BaJIM cCielaJIbHbli 
Kapbep, OOopyfOBaHHbIM poOuMKON, TpaHcnopTepamMu Uu 
9JIEKTPOBO3HOH OTK&TKOH. 

Ilo pa3iMuHbIM pHuNHaM (OTCYTCTBHe MalIMH, HeKOH- 
JLMUILMOHHOCTh 3aK/IaNOUHOrO MaTepHasia H Ap.) OpraHH30BaTb 
MHeBMaTHYecKy!O 3akanKy He yaJlocb H ee MPOH3BOAMJIN 
cKpenepaMH. 

Bauny 2Toro 3akaqKa BbIpa6oTaHHOro MpocTpaHcTBa 
CuCTeMAaTHUeCKH OTCTaBala OT BbIeMKH. CO BpeMeHeM OHA 
Rapasa to 30% ycaKH, 4TO BHIHyKAaIO MPOH3BOLMTb O- 
MOJHUTeIbHO 3a6yTOBKY HpocTpaHcTBa MexKLy KpoBJeH HU 


* Onpeneseno HcIbITanveM KYOMKOB H3 2KHJIbHOM MaCCHI. 
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VMJIOTHMBIIeHCA 3akuIaqKou. OcylllecTBUTb 9STY OlepallHio 
MOJIHOCTbIO OObIYHO He yaBaJlocb; MO3ITOMY HeJIb3a ObIJIO 
rapaHTHPOBaTb HOPMAJIbHble FOPHO-TeXHHMYeCKHe YCJIOBHA WIA 
6YTVULAX OTKPbITbIX pa6oOT, pH MpOW3BOACTBe KOTOPBIX Ha- 
MeyalOCbh UCHOIb30BaTb MOULHbIe 9KCKABaTOPb!, OOJIbILle- 
rpy3Hble rOHTOVIbI H Apyroe TaxKeoe O6opynoBaHne. Ilomumo 
TOPO, CKpellepHanw 3akJayqKa OKa3aslaCb OUeHb He€IKOHOMHY- 
HOM, UTO BHAHO M3 CJIeYIOULMX OCHOBHbIX NoKasaTeJenu: 


Tom mpou3BpoucTBa O6ObeM 3aKIaqKH, CTrouMOCTb 3akaaKkn, 
paoor mM? py6/m3 
1948 50 700 45,6 
1949 75 000 41,8 
1950 100 000 Sy Ey 
1950 9200 08,3* 


YkKa3aHHble HeOCTaTKH (OTCTaBaHHe H HeyOBJIeTBOPH- 
TeJIbHOe KayecTBO 3aKJlaKH, a Tak»Ke ee BbICOKaA CTOH- 
MOCTb) 3aCTABHJIM TepeCMOTpeTb BCe BO3MO2XKHbIe CHOCOOHI 
3akIaIKH. Bpiwio pelleHO MpOIKCMepHMCHTHPOBATh 3akaTKy 
BbIDaOOTAHHbIX KaMep JIbJIOM. 

OMbITbI 10 HAMOPaXUBaHHlO JIblla B OUHCTHHIX BbIpabor- 
Kax HayaJiucb Ha pyftHuKe B 1949 r. B nepvom ux mpoBere- 
lida ObIIO YCTaHOBJIeEHO, UTO CKOPOCTb 3aMep3aHHA BOJIbI 
B KaMepax B CJloe BbICoTOoH 2—5 u 10 cM 3aMeTHO BO3pa- 
cTaeT C MOHH2KeHHeM TeMMepaTypbl BO3Lyxa or —1 zo —10°. 
Iipu faJibHeHIIeM MOHHXKCHHH TeMIepaTypbl BO38Lyxa CKO- 
pocTb Iipomecca H3MeCHAeTCA He3HAUHTEJIbHO. ITA 3aKOHO- 
MePHOCTb JOCTaTOUHO MOJIHO BbIABHIaCb MpH MocwIOMHOM 
HaMOpaXMBaHHH JIbla B KaMepax WH Mp IWeMeHTAallMH UM 
cyxoH 3akaaKku (dur. 6). 

ONBITHBIM IyTeM yCTAHOBJIeHO Take, YTO IPH yBeslHye- 
HMM CKOPOCTH J[BYXKeHHA BO3yxXa B KaMepax Ha 50% mpo- 
IecC HAMOPaxXKUBaHHA JIbda yCKOpsetca BO pas. IIpu umeww- 
IeMCH Ha PYAHHKe PeyKHMe BeCHTHJIAIMH CKOPOCTbh HaMopa- 
2KHBaHHA JIbqa BeECbMa 3aMe€THO YBeJIMUMIaCb MPH MOBbILIIe- 
HHH B KaMepe KOHBeKTMBHOrO TelJIOOOMeHa, WIA 4ero B Heli 
Ha MepHOd ombira Obl yCTaHOBJIeH HeOOJbIONM BeHTHJIATOp 
(TA0aaG.) 2 

Ilo nowlyueHHbIM MaTepMaJlaM OMbITOB HW CpeqHeMecsauHO! 
TemMilepatype BO3—yxa HawOoJlee XOJIONHbIX MeCAIeB roma 
B palione pyqHuKa (CpeHAA 3a MepHoy HOAOpb—MapT —22°) 


e IIpu Nosqaye ZakKJlaKH C NOBCPXHOCTH H3 CIMeUHaJIBHOTO Kapbepa. 
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TaOaunua 6 


H3mMeHenue CKOPOCTH HaMOPadKHBaHHA Jiblda B KaMepax 
TipH MOBbINICHHH HHTCHCHBHOCTH KOHBEKTHBHOrFO TennooGOMeHa 


Se ee ee eee ee ee eee 


Tlata 3anoaHeHua O6bem 3aJH- Jlata Ilepuon mpo- | O6bem sameps- 
KaMepbI BOOM TOK BObI, OKOHUaHHA MOPa?KHBaHHa, wen BOLI, 
M mpomecca CYTKH M3/CYTKH 


a SSSFSFSSSSSSSSSSFSSSSeSeSeSeeEeeeeeSEEee 


HonyckKka BeHTHAATOPA 
23/VIII | 13 | A/IX | 16 | 0,8 


Mere nyeka BeHT wa aT Oo pa 


A/IX 10 T/IX 3 


7/1X 12 1O/1X 3 


ObIIM BBIUMCJICHbI OMTHMAJIbHbIe pexKHMbI MpOBeTpuBaHuA 
KaMep B HepHO, HAMOPaxKHBaHHA B HX Jibsa (cur. 7). Ile- 


VM/cex Qmoic M3/yac 
030 


ise 
-1°-2 3-4 -§-6 -7 -8-9 -10-MN-12-13-14-15-16-17-18-19-20 i @e & Go y @ & 70" 


Mur, 7, ONTHMAaJbHbIA pexuM 

TIPOBeCTPHBaHHA KaMep TIpH 

MOCIOHHOM HaMOpa2xkHBaHHH 
ba: 


Pur. 6. 3aBHCHMOCTb CKOPOCTH 3a- 
M€p3aHHA BOI OT TeMMepaTYPbl BO3- 
yXa B Kamepe: 

1 — cao Boab B 10 cm, 2— coi Bomb BS CMy 


— clo Bonbl B 2 cM ] —pacxoa Bo3nyxa, 2— cKopocTb 
Bposlyxa, 47 — BbicOTa COA BOLDI, CM 


pHO, BPeMeHH, HeOOXOAMMBIN IIpH 9TOM pexKUMEe MIA 3a- 
KlalKH OTpadoTaHHOl Kamepbl (BbICOTO! 3 M), OMpeeuAJICH 
4] 


60—80 cyTKaMH IIpH MocOHHOM HaMOpaxKHBaHHU JIbla U 
30—40 cyTKaMH IPH CMellaHHOH 3akJlafke JIbqOM MU MO- 
powon. 

B 1950 r. npn opranu3aunu pabor mo 3akuagke BbIpa- 
6OTAHHbIX KaMep JIbJOM B IIPOMbDIINJIGHHOM MacillTa6e Bce 
9TH JOCTATOUHO OOOCHOBaHHbIe WH MPOBepeHHble OMbITOM JlaH- 
Hble He OblWIH MpHHATbI BO BHHMaHHe. HamopaxkuBanne 
JIbla HauaJIH MpOW3BOXHTb 6e3 H3MeHEHHA pexKHMa MPOBeT- 
PHBaHHA, CYULeCTByIOULero Ha PYAHUKe, HU 6e3 yCHJIEHHA KOH- 
BeKTHBHOrTO TemwOoOMeHa B KaMepax, MPH ecTeCTBeHHOH 
TeMlepaType, KOTOPad B 3HMHHH TWepHO He oOlycKawlacb 
B KaMepax HHxKe —6°, a B JIeTHHH MepnHoy NOAHHMaJIaCcb O 


Mur. 8. Kamepa-6acceHu: 


1 — BOLOMpOBO B KaMepe, 2 — WeHTpObe2xKHbIN Hacoc, 
3 — BCaCcbIBalOlHH WvaHr 


Pa6orTbl lo 3akKaqKe MPOBOLHINCb B CJIeMyIollen mocue- 
OBaTeJIbHOCTH. Ha Bbipa6oTaHHbIX yuacTKax BbIOHPaacb 
TYNHKOBad KaMepa, B KOTOPY!O 3aKa4HBaJIOCb C MOBepXHOCTH 
mo 1000 m?® Boab (ur. 8). 3anomwHeHve KaMepbI BORO Mpo- 
USBOMUIOCb TO TpyOaM BO3AYXONpOBOa NepHosNyeckH, 
OObIUHO [Ba pasa B MeCAIL B PEMOHTHbIe THU. Ha oTsevpHple 
yuacTKH BOjla B KaMepy-OacceHH NOMaBadlacb C MOBepXHOCTU 
yepe3 cilelHalbHO MPOHAeHHbIN WIA ZTOH WeJIM BOCCTAaIO- 
ui. M3 strux KaMep BOJa 3aKauMBaJlacbh WeHTpOOeKHbIM Ha- 
COCOM B OTpaOoTaHHble KaMepbl, MOMWIekKallne 3aklalKe. 3a- 
KauKY BOJbI IPOH3BOMHIH Moce ee OXaKLeHHA B Oacceline 
lo TemMuepatypp 0,o—1°. Onbir noKka3aJ, TO BOJa B KaMe- 
pax c Ooulee BbICOKOH TeMMepaTypOH 3aMep3aJla MeJWICHHO. 

Ilepey 3aIMBKOH BOZbI B HAXKHeH Weke KaMep ycTaHaB- 
JIMBaJIMCb TePeMbIUKH H3 OOMA3aHHbIX TIHHOM OCOK MIA 
TOPO, YTOOb] H30JIMPOBaTb OTKATOUHbIe BbIPAGOOTKH HH2XHErO 
ropu3onta. Ilepembluka HapalluBawacb MOCTeneHHO, NO Mepe 
YBeEIMYeCHHA COA Iba B KaMepe JO 3aNOJIHeEHHA JIbJOM 
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leHKH, MOCeé vero AOCKH OTOMBAINCh HM HCHOMb30BaIHCh 
NOBTOPHO. 

Bropas MepeMbluka ycTaHaBJIMBaJlacb B BepxXHeli 4acTH 
KaMepbl WIA TOTO, UTOObI NOyaIMTb He6oulbwoh GOacceliy 
emkocTb1Io 40—50 m®*. B stoi nepempryuke BbICBepMBaJICA pal 
OTBepcTHH BHamMeTpom 4—6 mm. Uacrp orBepcruit 3a6uBa- 
Wacb KOJIbILKaMH. Ilocle Toro Kak MOAPOTOBHTeJbHbIe pa- 
OOTHI Obl 3aKOHYeHbI, OacceHH, OOpa30BaHHbIi BepxHelt 
Me€peMBIYKOH, 3alOJIHAJICA OXJIa2KMeCHHOH BOOK, KoTOpan 
HelpepbIBHO MocTyNasla B KaMepy TOHKHMH CTPyAMH uYepes 
OTKPbITbIe OTBeEPCTHA. Pa3ssMBaAcb TO MOUBe KaMepbl H OOpa- 
3yIolleHcaA HawJleqv, BOa ObICTpO 3amMep3asa. KomnyecTBO 
mocTyiaroluleH B KaMepy BOAbI peryJIHpOBaOCcb TaKHM OOpa- 
30M, YTOObI, FOXOAA MO HMXKHeEH MepeMbIYKM, BCA OHA 3a- 
Mep3aua. IIpomecc HAaMOpaxKHBaHHA WeJl HeEMpepbIBHO, H Jed 
MowyuaJicd BeCbMa MOHOJIMTHDIM. 

Tam, Pre YCTpOHTb paCNpeeJIMTeJIbHbIN OacceHH ObIJIO 
HeEBO3MOXKHO, BOLY B KaMepy 3aKa4HBaJIHW H3 OCHOBHOrO Oac- 
celia B KOJIH¥eCTBe, HEOOXOZHMOM JIA OOpa3s0BaHHA CJIOA 
BbICOTOH B 2—3 cm. Boga B 3TOM CJIOe MOJHOCTbIO 3aMep- 
3alla B TeyeHHe 2—3 cyToK. JLIa ycKopeHia mpomMep3aHHA 
OOpasylolllyiocd CBepxXy KOPKy JIbJla e2KeMHeEBHO JIOMAJIN. 
[Ipu 2ToM cnoco6e HaMOpaxKUBaHHA Jibda KaMepy pa3MesAIH 
MO MaeHHIO Ha HeECKOJIbKO yUaCTKOB MOMepedHbIMH CTEHKAaMH 
M3 cTaporo vieca. 

Kpome nocionHoro cnoco6a HaMOpaxXHBaHHA Jibla B OT- 
_paOoTaHHbIX KaMepax, Ha PYJHHKe LWIMpOKO MpHMeHsAJIOCb 
IKEMEHTHPOBAHHe JIbJOM cyxol 3aKMaqKH. Ja sTOrO B HYXK- 
Heli WelKe KaMepbI, 3aMOJIHeEHHOM BOON, COOpyxKajlacb Mepe- 
BAHHaA MepeMbluKa, oOOMa3aHHaa ruinHou. Tloce sToro B Ka- 
Mepy MepHomnuecku 3akaynBasn 40—50 M® Bomb, OXJIarKeH- 
HOH B OaccenuHe. 

CytlecrBy1ollve Ha pYAHHKe yCJIOBHA cmocoOcTBOBaJH 
TOMY, 4TO MepBad MOPUNA BOAHI B 3aKJaKe 3aMep3asia MOT- 
HOCTbIO B TeueHHe 1IO—-12 yHeH, a Mocwlenywoulwe 3HauH- 
TeJIbHO ObIcTpee — uepe3s 3-4 cyToK. I]pomecc 3amep3aHHA 
BOMbI B MycTOTax 3akaqKu npoucxoguT B 1,5 pasa ObICTpee, 
YeM IPH MOCJIOHHOM ee 3aMOPaxKMBaHHH B KaMepax. 

B reyeHHe nepsporo rosa OCBOeHHA JWbkosaklaqKH (10 
1/IX 1951 r.) Bcemm OTMe4eHHBIMH BbIIMe clocobamn ObIJIO 
3aJIOKeHO B BbIDPAOOTKH PyAHUKa OKOsIO 17 000 mM? Jibla, H3 
Hux oKo0 6000 mM? B KaMepbl, paHee 3aJlOxKeHHbIe MOPOOH. 
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OcHOBHble NOKa3aTeJIH MO OTCJIbHbIM MeCAILaM MpHBOAATCA 
B Tao. 7. 


SUA Oe Mie Vi 


OcHOBHbIe NOKa3aTeNH Wpou3sBolAcTBa paooT oO AbAO3aKNaAKe 
Ha pyHHKe B HepBbii NepHos ee OCBOeHHA 


1950 r. 1951 r. 
IloKasaTeau 
X XI XII ] | II Ill IV V Vi 
Bcero HaMOpPOXKEHO bya, 
MenLOe ~ « « « 2 12958) 1501] 2786)1224/982: 10407114774 42T 


KOaHU4eCTBO KaMep B 3a- 
IER Gohl) Pk CR oe 
HamMopoxeHo Jba B OL- 
HOH KaMepe B Mecau, M?| 140) 62,5) 103} 36] 30,7} 26) 22) 16] 16 


21; 24) 27; 34) 32 | 40) 32] 30; 26 


Hmxke TIpHBOAMTCA cpeqHaAA cTrouMocTb | M® 3akaqKv 
KaMep JIbJOM B TeveHHe TlepBoro rofla C yYKa3aHHeM OCHOB- 
HbIX QJIEMCHTOB 3aTpart. 


CtToumMoctb 1 mM? 


Cratbu pacxona 3aKalKH, py. 


MeGopeberwel g 4a & oe Aa 6 2h 
BOaS. esac he eee ye eee 2,10 
ONCKTPOSHEPCUA 1st) tee 0,76 
Mae pHasIbl? oases eee 0,74 
ITexOBHGypaC XO2 btn cas nee 5,33 

BC €ir0. ae PAT Fs) 


Jia cpaBHeHHA YKaxKeM, 4TO CTOHMOCTb CKpellepHor 
3aklaakw B 1950 r. KomeOanacb or 51,7 go 58,3 py6/m°. 
Or BHepeHHaA JbqO3aKIaKH PpyHHK MOJy4Hs CBBIILE 
1,8 MuIH. pyO. 9KOHOMHH B Pod. 

B HacToslllee BPeMA 3akalKa BbIPaOOTAHHOrO Mpoctpanu- 
CTBA OCYIIeECTBJIAeTCH Ha PYAHHKe B CuleLyIoUleH WoculeqoBa- 
TCJIbHOCTH: 

1) 3anomHeHve BbIPAaGOTAHHbIX KaMep CMellaHHOH 3a- 
KIa{KOW UH JIbILOM; 

2) BbIeMKa M€?KKaMePHbIX IeJIMKOB; 
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3) HaMOpa2KHBaHHe Jbsla B BbIPAGoTaHHOM MpoctTpauctBe 
MOCJI€ BbIeEMKH ILeJIMKOB. 

CMelllaHHad 3akslaqka HCHosb3yerca JWIA lpeorTspaliie- 
HHA MPH BbIeEMKe IeJIMKOB 4pesMepHoro MaBJIeHHA Ha Ka- 
MePbI, 3aJIOXKeHHbIe JIbtomM. IIpu ee ocyulecrBeHHU B Ka- 
Mepe MOHTHPyeTCa cKpeliepHaad ycTraHoBKa c le6enKolt JIY-15. 


on. 
WLLL LLL. 
ZZ LES 


La Li MEE EG, 
Tee. GQ _Y Y) Ys 
~ == we il 


fen aoe em UA 
titre 


7 


6 


Fz 7 Ee 2 map 3 
RSS 4 --> J — 6 


Mur. 9. CMemaHHand 3aKNalKas 


A — o6ulas CxXeMa OpraHu3aunHu paboT mo 3aknanKe; J — cyxad 3akKmaaKa, 2 — cmMellaH- 
Had 3ak/lawKa, 3 — 3aKalKa AblOM, 4— pyla, 5—MmOaua cCyxXOH 3ak/aKH B KaMepy, 
6 —noaua OXaxKeHHOM BOLbI; 6 —NnaaH KaMeppl, B — paspe3 moO NaleHHio, 

[ — npucnoco6menuve 1a 3a6yTOBKH 


Ckpenep cHa6OxKaeTCA CbeMHbIM TOJIKaTeJIeEM, TIpH MOMOLLH 
KOTOPOrO MOXKHO GOouJIee TULATeJIbHO 3aJ0KUTb KaMepy TOpo- 
Wow. OxsiaxkeHHad BOa 3aKauHBaeTCA HacOcoM HJM MOcTy- 
maeT CaMOTeKOM H3 OacceliHa MU paciipelesseTcA MO KaMepe 
P@3HHOBbIM IaHrom c HakoHeuHHkom. IlomuB Boo mpons- 
BOAT MepHoOAM4ecKH, MO Mepe 3alOJIHeHHA KaMepbl MOpoORon 
(ur. 9). 

Onbir ucnoOb30BaHHA 39TOTO HOBOrO MeTOa 3aKJaLKH 
B TeYeHHe YeTbIPeX. JleT MOKA3bIBaeT, UTO MOHOJIMTbI U3 I0- 
POMbI H Jibda XOPOLIO BbIepxUBAIOT MOBbIINeHHOe TOPHOe 
JlaBmeHHe, pa3sBHBarolleech pH BbIeMKe M€2KKAMCPHBIX 
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WeIMKOB. SakslaqKa B KaMepax He OCeaeT, TOMA C BKpall- 
JIGCHHbIMH PyaMH, 3aJleraroulanA B KPOBJle, He We*popMupyer’ca. 
IioMHMO MOBbIINeCHHOH IpOUHOCTH K JLOCTOMHCTBaM CMellaH- 
HOH 3akJlaKH CJlehyeT OTHeECTH MOJIHOe 3aMOJIHeHHe KaMepbIl 
¢ O6pa30BaHHeM TIpOuHOrO KOHTaKTa C KPOBJIeH H CTeHKaMH 
K@MepbI. 

Ha orpa6oTaHHbIxX yuacTKaxX CMeIUaHHOW 3aKJaKOH 3a- 
MOJIHAeTCA KarkKAad WATad KaMepa (yepes3 64 m). OcTaJIbHble 
KaMepbl 3akJafbIBaloTca JIbaoM. IIpomecc 3anoJHeHHA Ka- 
Mep JIbJOM 3a BeCb Ne€pHO MCMOJIb30BAHHA JIbMO3aKMaKH Ha 
PpyYMHHKe MOUTH He H3MeHsAvICA. HamopaxkuBaHue JIbla Mpo- 
H3BOAAT MeTOOM HelIpepbIBHOrO TOJIMBa OXJIa2%KJeHHOH BO- 
ROW H3 HeOOJIbIIHX BOJOCOOPHHKOB, YCTPOeCHHBIX B KaMepax, 
WJIH MOCJIOUHbIM MeTOJOM, KaK 939TO H3JI0%KeHO Bbile. Jia 
yUpaBJIeHHA TeMMepaTyPHbIM Ppe2xXHMOM B_ 3allOJIHCHHbIX 
JIbMOM KaMepaxX OCTABJIAIOT BeEHTHJIAIMOHHbIe KaHaJIbl ceye- 
Hem” 1 ats) uM: 

M3 2ByxX MpMMeHAIONLUXCA MeTOMOB MpeAMOunTa1oT Mep- 
BbIM — MeTO, HelMpepbIBHOrO MOJIMBa, TaK Kak IIpH ero 
UCHOIb3OBaHHH MOJIyuaeTCA OOJlee MPOUHbIH Je UH Mporece 
HaMOPpaxXKHBaHHA Jibda B KaMepax HeT HeMpepbIBHO H 3Ha- 
YHTeJIbHO ObicTpee. BblemMKa M@2XKKaMePHbIX IeJIMKOB Ha OT- 
pa6o0TaHHbIX VYaCTKAaX OCYLILECTBJIAeTCA B MOCJIe€LOBaTeJIbBHOM 
TlOpAAKe MOCMe OKOHUATEJIbHOrO 3alMOJIHeEHHA KAMePbl CMe- 
WaHHOH 3akaqKOH UH JIbOM. Bpripa6oTraHHoe MpocTpaHcTBO 
MexK]Y KaMepaMH 3alloJIHAeTcA JIbOM (dur. 10). 

B 1953 r. Ha pyHuKe Obl MOJHOCTbIO OCBOeH cmocob 
3alOJIHCHHA BbIPAOOTAaHHOrO MpOcTpaHcTBa JIbNOM HW CMe- 
WaHHOH 3akaqKOH. O6beM JIbla, 3aJI0%KeHHOrO B KaMepb, 
HelpepbIBHO poc H CTad MocTHraTb K KOHUy 9Toro roma 
nouTu 5000 mM? 8 Mecau. JuHamuKa pa3sBuTHA paoorT M10 JIbO- 
3akJlaqKe Ha PyHHKe 3a BeCb MepHO, €e OCBOCHHA C OCHOB- 
HbIMH T€XHHKO-9KOHOMHYeCCKHMH TMOKa3aTeIAMH TMpHBeseHa 
Ha rpaduKe (dur. 11). 

K 3Ha4HTeJIbHO M@Hee MOJIOXKUTCJIbHbIM Pe3yJIbTATAaM IIpH- 
BEJIM ONbITbI MO HCMOJIb30BaHH0 JIbO3aKJIaKH Ha YrOJIbHbIX 
pyauuKax. IIpeanpusatue yrojbHOi MpOMbIIJIeHHOCTH, Ha 
KOTOPOM HaHOoJlee MPOLYMAHHO CTAaBHJIHCb 3TH OMNbITHI, pa3- 
paOaTbiBaeT CBHTY IacTOB KAMeHHOrO YIJIA, MOILHOCTb KO- 
TOPbIX KOeOsleTca oT 1,4 no 2 m. Yromw MamkeHua WiacToB 
27—35°, B nouwBe H KpOBJIe MlacTOB 3aeraloT TIHHUCTHIe 
mecuaHHKH HW apruJWIMTHI, 
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PINON < See 
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Pur. 10. Cxema oprann3alun 3akalKM JbOM BbIpPadoTaHHOrO Mpo- 
CTpaHCTBa 


A — o6ulaa cxeMa OpraHH3aiHH paooT no 3aknanke: / — pyfHble MemMKu, 2 — pacnpere- 
JHTeADHBIM OacceHH B KaMepe, 3 — CMeIaHHaA 38akKadka, 4 — blO3BaKatKa; 5 — paspe3 
NO NMpocTHpaHuio 3anexKu: 5 — BEHTHJANHOHHBIA KaHaat 1 X 1,2 mM; B— pa3pe3 no naze- 
HHIO 3a/lexKH: 6 — HaMOpa2KHBaHHe Jibda B M@€)KKAaMe€PHOM MpoctTpaHctBe, 7 — BbIeMKa 
M@2KKaMePHOro eHKa, 6 — HaMOPa2KHBaHHe Mba, 9 — KamMepa-Oaccehu, /0 — pacnpere- 
JIUT@JIbHBIN OacceHH, 1] — BeHTHAAWHOHHDIM Kava, 1/2 — pacnpeesuTenbHbIn OacceiH; 
[ — pacnpeneautebybii GacceHy B KaMepe (eMKOCTb 50 M°): 13 — oTBepcTHa d= 4—6 MM 


150MYMECAY, 
ms mbIc. pyo. 


3000, 


Mur. 11. OcHopuple TEXHHKO-3KOHOMHYeCKHE MOKA3aTeIH NO 
3akJlalKe KaMep JblOM 3a nepHog 1950—1953 rr. 
J] — HamopoxKeHo tba B KaMepax (M°/rou), 2 — 9KOHOMHA Brow (THIC. py6.), 


3 — HaMOpOxKeHO bla B OMHOM Kamepe (m3/Mecall), 4— KOJIMYeCTBO KaMep 
B 3aKMaiKe 


30Ha BbIBeETPHBaHHA Ha OTMebHBIX y4acTKaX MeCcTOpo- 
2KICHHA TIpocTHpaeTcaA NO WafeHu1o Ha rayOuHy yo 120 m or 
NoBepxHocTH. KpoBuid Ha 9STHX yuacTKax cCJlaOaa, MMeeT 
OOJIbILLYIO BeEPTHKaJIbHYIO TPCLUILHHOBaTOCTb UW CiaOylo CiastH- 
HOCTb HO OTJ@JIbHbIM HallJlacTOBaHHAM. TpellMHbl YacTO 3a- 
TIOJIHE€HbI = JIbOM; TOJIMIMHA MpocsoeK Jbka mocTuraeT 
O—6 cM. 

B paloHe MecTopoxXeHHA CpeHAA PyOUHAa pacipoctpa- 
He€HHA Mep3Jibix Mopoy 250 M; Ha rulyOuHe 30 M oT TOBepx- 
HOCTH TeMIlepaTypa paBHa —7°. CpefHeroqoBan TeMiepa- 
Typa BO3yxa Ha MOBepXHOCTH OMycKaeTca HuxKe —12°. 

QIkclyaTaluio MecTopommenHa Hayamn B 1940 r. Bp- 
€MKa OCYLLeCTBJIAacb JaBamMu Ha rutyOuHe 100 M, mporaxen- 
HocTp Jap 90 mM. KpoBJiad nommepxKuBallacb 3a60HIIMIKUM 
KpelJIeHHeM MW KOCTpaMH. 

OnbiTHble paOoTbl Ha PyAHHKe MO MOCOMHOMy HaMopa- 
2KMBaHHIO. Jibla B BbIPaOOTAHHOM IIpoOcTpaHCTBe HauvaJHCb 
sp 1951 r. IIlpu ocymlecTBIeHHH UX ObIM BCKPBITbI CJIeLyt10- 
IlHe OCHOBHbIe OCOOCHHOCTH B TEMIMePpaTYPHOM PexuMe MOpOL. 

1. Bo Bcex MpoBeTpHBaeMbIX BbIPAaOOTKAX PYyHHKa Ha- 
OOMaIWCb Ce30HHbIe KOJeOaHHA TeMIepaTypbl Topo]; 
aMIWIHTyLa KOoueOaHui Ha rulyOuHe 1,5 M OT CTeHOK COCTaB- 
nama 20—25% aMmJIuTyAbI KOe6aHui TeMMepaTypbl pyMHH4- 
HOFO BO3Lyxa. 

2. Bonee WHTeHCHBHOe TpOBeTPHBaHHe B JICETHHHM Ce30H 
110 CpaBHeHHIO C 3HMHHM BbI3BaJIO NOCTelMeHHOe HarpeBaHnHe 
TOPO, BMelULalOulHux TOPHbIe BbIPaOOTKH. 

3. IIpuw paBHOMepHOM IpPOBeTPHBAaHHH B Teue- 
Hue BCero Toa PYAHHUHDIN BOSMYX MOCTeMNe€HHO OXxJa- 
MK Lad MOpo yu. 

4. Boslee HHTCHCHBHOe MpOBeTPpHBaHHe B 3HMHHM Ce30H 
110 CPaBHeHHI0 C TeMJIOBbIM Me€PHOOM TOa BbISbIBAJIO elle 60- 
Jee CHJIbHOe OXJIAaKeHHe MOPOM, BMelWlalollux TOPHbIe BbI- 
pa6OoTKH. 

Ilo pe3yibTaTaM TIpOBeeCHHbIX HaOJIOMeHHH pexKHM BeH- 
THJAWHH, YCTAHOBJICEHHbIN Ha pyHHKe, He OOecieyHBad CKO- 
pOCcTH HaMOPaxKUBaHHA Jibla, MOCTaTOYHOH JIA 3aloJIHeHuA 
MM BbIPaOOTAHHOrO TpocTpaHcTBa BCeL 3a MposwBuraHvemM 
OUHCTHBIX 3a60eB. CYTOUHbIit Ipupocr oObeMa cocTaBJAJ 
B JaBax fo 200 m3, BenTniawwoHHad crpya c pacxojzoM 
400 m°/MuH IIpH TeMMepaType BOo3sqyxa —20° o6ecneun- 
Bala MOJLyYeHHe TPH MOCJOHMHOM HaMOPaxKHBaHHH He Oovee 
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40—50 mM? mpaa B cyTKu. Jin HAaMOpaxKuBaHUs Jha B Oouee 
KPYMHOM OObeMe HEOOXOAMMO ObLIO Obl HepecTpouTh BeHTH- 
JAMMOHHY!O CHCTEMY PYJHHKa HM YCTaHOBHTb HOBDbIe, Ooulee 
MOULHbIe BeCHTHJIATODPHI. 

_ Ilpw mposegenuu ombiroB cTroumMocTb HamMopaxKuBaHua 
| mM? baa B BbIpaOoTKax pyHHKa cocTaBJlaAvla OKOWIO 
30 py6uen. | 

HccileqopateIM, YYHTbIBAA 3HaYHTeJIbHble WoTepH yraa 
B HewpaxX, P€KOMEHAYIOT HCMO/b30BaTb JbkO3akakKy pH 
BbIeEMKe IeJIMKOB Ha CTapbIX BbIPAGOTaHHbIX yuacTKax. Oun 
CUHMTAIOT 9TO S9KOHOMHMUCCKH BHIFOLHbIM MPH yCJIOBMH, eCJIH 
KallHTaJIbHble TOPHble BbIPAOOTKH OCTaJIMCb Ha 9THX yuacrT- 
KaX COXP@HHbIMH. 

OnbITbl 10 3akJa{Ke JIbqOM BbIPaSoTaHHOrO Mpocrpan- 
CTBa IIPOBOMHMJIHCb elle Ha HECKOJIbKUX PYJHHKaX YFrOJIbHOH 
MIPOMBILIJIeHHOCTH. CTaBHJIMCcb OHH 6e3 COOTBeTCTBYIOLLelt 
NOJrOTOBKH HM yueTa HMeIOULNXCA TOPHO-TeEXHHYECKHX YCJIO- 
BHU, a Tak»Ke 6€3 JOCTATOUHO ACHOrO NOHHMAHHA CYLLHOCTH 
MIPpOHCXOMALWIMX B POPHbIX BbIPAOOTKAaX TeMJIOMPU3HYeCKHX Mpo- 
weccoB. B pe3yubTaTe, OHH TOJIbKO AMCKPeAHTHpPOBaJIH HO- 
BYIO, IIPOrPpeCCHBHY!IO HClO — HCMOJIb30BaTb Je Ha OTCJIb- 
HbIX pyHUKax Cepepa B KayecTBe MaTepHadla JIA 3aK aK 
BbIPaOOTAHHOrO MpOCTPaHCcTBa. 

OnbiraMH, [pOBeeHHbIMH B FOPHOPYAHOM MpOMbIIIIJIeH- 
HOCTH, YCTAHOBJIeHa MOJIHaA BO3MOXHOCTh HCIOJIb30BaHHA 
bla B KauecTBe MaTepHaJla WIA 3aKaKH BbIpPaOOTaHHOTO 
pocrpaHcTBa MPH COOTBeTCTBYIOILHX TOPHO-TeXHHYeECKHX 
yculopuax. IlomyueHHbie pe3yJIbTaTbl YKa3bIBaloT, 4TO TPH 
IipaBHJIbHOH OpraHusalluH HM MOCTATOUHOM pa3BHTHH paodorT 
MO2KHO: 

1) MMKBHAMpOBaTb HeJONYCTHMOe OTCTaBaHHe 3akJaAKu 
CT OUHCTHbIX padorT; 

2) oGecneuHTb TULaTeJIbHOe 3aMOJIHeHHe JIbOM BbIpa- 
O6OTAHHOrO IPOCTPaHcTBa; 

3) YMeHbIUMTb MOTepH B IeJIMKaX Mp KaMepHOH CHCcTeMe 
OUMCTHOH BbIeEMKH MHHHMYM Ha 90%; 

4) vcnoub30BaTb Jie, B KayecTBe WeMeHTa JIA yBeJN- 
HeHHA MPOUHOCTH CYXOH 3akJaKH,; 

5) MOHM3HTb CTOHMOCTb 3aKJaOUHbIX paOoT MHHHMYM 
B TPH paga. 

ITH OCHOBHbIe BbIBOAbI MOATBEPAWJIMCb MOJIHOCTbIO Hp 
IPOMBILIICHHOM HCHOJIb30BaHHM JIbka [Jit 3aKJaQKH BbIpa- 
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OoTaHHOro MpoctpanctBa. Pa6orbl Mo JIbOZakKJawKe Ha MO0- 
JUMeTaJJIMYeCKOM PYAHHKe MpOBOAWIHCh B Hepvwon 1951— 
1954 rr. B gocraTouHO KpynHom o6beme — yo 40000 m3 
Jiba B TOR. OHM MpOBOLATCA HW B HacTOALLee BPeMA, HO BCe 
Ke 6€3 MOMHOrO yueTa pe3yYJIbTAaTOB 3KCIeCPHMeHTAaJIbHbIX 
UCCJIelOBaHHH HW O6e3 HCMOMb30BaHHA CPeACTB H MeTOOB, 
MHTeCHCHUILMPYIOUINX Mpouecc JbLOZSakManwkKH. HamopaxkuBa- 
HHe Jiba OCYLLeCTBJIAeTCA 6e3 MpeIBapHTeJbHOrO OXJIa*Ke- 
HHA OYHMCTHBIX BbIPAaOOTOK H 6e3 MOBbILMeHHA HHTCHCHBHOCTH 
KOHBeKTHBHOrO Temoo6MeHa B_ Hux. IIpH mpou3sBozcTBe 
pa6or HaOmo0aioTca Mepe6ou B CHaOXKeHHU BOON, YTO TIpH- 
BOUT K 3aM@JJICHHIO BO3MOXKHbIX TeCMMOB 3aKJalKH (TpH- 
MePHO B TpH pa3a) M K YBeJIMYeHHIO ee CTOMMOCTH. 

M3 pe3yibTaToB MepBbIX MOMbITOK HCMOJIb3OBaHHA JIbJO- 
3aKIa_KH Ha PyYQHHKaxX YrOJIbHOM MPOMbIIIJIeCHHOCTH 3acCJy- 
YKHBaIOT BHAM@HHA TOJIbBKO OTMCYCHHbIe 3AKOHOMEPHOCTH H3- 
MeHeHHA TeMMepaTypHOro pexKuMa MOpos B pyAHHKe Mpu 
IIpOBeTPHBaHHM BbIPaOOTOK. 

BbIBOAb! OTHOCHTeJIbHO OFPpaHHYCHHOH BO3MO2KHOCTH UC- 
MOJIbSOBaHHA JIbMO3aKaKH Ha YPOJIbHbIX PyMHHKax HeoOoc- 
HOB@HBI. 

HecoMHeHHO, 4YTO WIA MCHOMb3O0BaHHA Jibda B KayecTBe 
MaTepHaJla JIA 3aKJIaKH BbIpPaG6OTAaHHOrO MpocTpaHcTBa 
HeEOOXOAMMbI COOTBETCTBYIOULHe MpHpOAHble HM TOPHO-TeXHH- 
yeCKHe YCJIOBHA. OHaKO OTHIOb He CulekyeT, YTO €@ MOXHO 
HCHOJIb3OBaTb TOJIbKO Ha CTapbIX OTPAOOTAHHbIX YYaCTKAaX IIpH 
BbIeMKe I[@JIMKOB. Cy M0 OMbITy FOPHOPyAHOH MpOMbILIJIeH- 
HOCTH, Jie, KaK MaTepHall WIA 3aKJaKH MOXKHO ObIJIO Obl 
BeCbMa HPOAYKTHBHO HM 3SKOHOMHYCCKH BbIFOHO WCIOJIb30- 
BaTb H Ha OTJI@JIbHbIX PYMHHKAX, Pa3spaOaTbIBaIOWLMX MOIII- 
Hble KAMCHHOYTOJIbHbIe MeCTOPOXKeCHHA. 

B jaHHoi paodotTe Mbl ynoTpeO1AIH HeOmpeeeHHbIit 
TePMHH «OJaronpHATHble KJIMMaTHYeCKHe ycuOBuA». Ilepe- 
XOAA K PpelleHH!IO KpyilHOoro MpakTHyecKoro BOoTIpOca, ceLyerT 
YTOUHUTb ITOT TEPMHH, T. €. BbI-eCIHTb 30HY, rae KIMMATH- 
yeckHe PakTOPbI O6J1arOMPHATCTBOBAJIH Obl MpOBeeHHIO ofle- 
pallu Mo Jbdosakanke. K 30He c TAKHMH OaronpvATHbIMH 
YCJIOBHAMH MOKHO YCJIOBHO OTHECTH TeppHTOPHIO Cc ycTOH- 
YMBLIMH XOJIOQHBIMH 3HMAMH, Te YHCMIO HEH C TeMMepaTy- 
pol HuxKe —10° G6ouee 100. Croma oTHOCATCA B OCHOBHOM 
CeBepO-BOCTOUHbIe palHOubl CopercKoro Corsa, 3a HCKuIOUe- 
HHeM IIpHMOpcKOH Movochl. PyWHHKH, pacmMoJOxKeHHble Ha 
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9TOH TEPPHTOPHU, HMeIoT HaMOoJlee OlaronpHATHbIe yCOBHA 
JIA HCNOJIbSOBaHHA JIbLO3ZaKMAaNKH. 


Ilo HaWICMyY MHeHHIO, BCe BbICKa3aHHble paHee ONaCeHHA 
OTMaNyT, CCIM BCIOMHUHTb, Y4TO Jen Ppa3JIM4UHOTO TreHe3sHca 


Pur. 12. 3anexb Iba (H3 KHuTH K. A. BONocoBuUuyYa «leonorn- 
yeckHe HaOJO,eHHH MexyAy pp. JleHou nu Koupimonw». Tpyapr KOMHCCHH 
mo u3yyeHnIo AkytcKkoH ACCP, tT. XV, 1930, u3q. AH CCCP, 
Jlenuurpaz) 


B pasHOOOpasHbIxX (hOpMax BCTpeyaeTcA 3eCb MOUTH OT TO- 
BEPXHOCTH H JO JOBOJIbHO 3HAYHTeJIbHOKM TvIyOHHbI. OH 
BXONHT COCTABHOH YaCTbIO B BHe OTCJIbHbIX KPHCTAJIJIOB, 
MPpOXKHIKOB WM HeOOVIbINHX JIHH3 B_ PbIXJble OTJIOMKeHHA, 
ABJIAACb HX CBOeOOpasHbIM iWeMeHTOM. B Slno-MuqurupcKor 
Bayne, B palione peku Koupimpl, SkyrcKo ACCP, B 3a- 
Oalikabe, AmMypcKoi o6acTH Hu B pAe Apyrux pavouoB 
M O6sactei Copetckoro Colo3a BCTpeyaloTca UCKOMAeMble 
JibIbl, 3aJlerarollve B BUe KOJIOCCaJIbHbIX 3aJIexKeH, MOLLHbIX 
KH HW JIMH3 (ur. 12). 

Boubiive CKOMICHHA JIbda HaOsuOMaloTCA B ITHX paloHaXx 
Ha 3HaUNTeIbHOM rulyOMHe B 30HAX TeEKTOHHYeCKHX Hapylle- 
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HHH. OueBHAHO, B TaKHX palioHax Jie MOMKHO OyeT UCIOJb- 
30BaTb JWIA 3aKJIaKH BbIpaOaTbIBAeMbIX POPH3OHTOB pyJ- 
HuKa MO KpawHeli Mepe JO YIyYOMHbI, OIM3KOH K HYyJIeBOH 
H30TepMe. 

B 3akJIOWUeHHe CKaxKeM HECKOJIbKO CJIOB O Apyrux MakrTo- 
pax, OPPAaHHUMBAIOLLNX HCHOJIb3OBaHHe MbLosaksanKu. K Hum 
clleqyeT OTHeECTH Tpexme Bcero Ooee HIM MeHee 3HauH- 
T@JIbHBIM MpHTOK MOBepXHOCTHBIX H TPyHTOBbIX BO B BbIpa- 
6oTKH pyaHHKa. IIpu OonbUIOM BOJOMPHTOKe OCYILeCTBUTb 
JibLO3akKIaLKY MOXKHO TOJIbKO IPH COOTBETCTBYIOIMeH KaHaJIH- 
3alHWH Ha OTJ@JIbHbIX yUaCTKaX PYAHHKA UH TO 6e3 MOcTaTOU- 
HOH rapaHTHH 3a COXPaHHOCTb JIbMO3akMa KH. 

HeoOxoHMO YUHTHIBaTb, YTO TIPH Pa3SBUTHH FOPHbIx I10- 
pow Ha Oovlee ruIyOOKMX yuacTKaX MeCTOPOKAeHHA MOUTH 
Bcerla MPpOMCXOAMT MocTeneHHOe OCYIeHHe BbIleslex*xaulux 
OTPpaOOTaHHbIX TOPH30HTOB pyaHuKa. Ilocuie BHHMaTeJIbHOrO 
M3VYeCHHA MeCTHDIX MHKPOrHAporeoJIOrHyeCKHX YCJIOBHH OT- 
paOoTaHHOH YaCTH Me€CTOPOXRKMCHHA, COOTBETCTBYIOULErO BOLO- 
cOopa HM OcTaTOYHOrO OXJIaxKeHHA MOXKHO C MOCTaTOUHO! 
YBeEPeCHHOCTbIO HCMOJIb30BaTb JI€X DJIA 3aNOJHEHHA OTJLeJIbHbIX 
OTPaOOTaHHbIX 6JIOKOB H KaMep. B nmocweqHeM cJlyuae Tph- 
JeTCA TOJIbKO OTKA3ATbCA OT HAMOPAXKHBAHHA Jbla MOCON- 
HbIM TIOQJIMBOM, Tak Kak JlOCTyYN B OTpaOoTaHHble yuacTKH 
MeCTOPOXKTeHHA He BCera BO3MO%KeH WH He PeKOMeHAyeTCA 
oO cooOpaxeHuamM O6e30nacHocTH. I]pH Takux ycJIOBHAX 
IIPHMe€HAIOT HAMOPaxXUBaHHe JIba MepHOMHYeECKMM MOJIMBOM 
H3 BbIPAOOTOK, MOMePXUBAeMbIX VIA WeJleH BeHTHJIAILMH. 

CurehyeT IpOBepHTb HW pyro BMOJIHe TEXHHYCCKH BBIIOVJI- 
HHMbIM MeTO], — 3akIaKy BbIPaOOTaHHOH MOJIOCTH MeJIKHMU 
YaCTHUKaMU JIba, KOTOPbIN NOJyuaeTcAH U3 PacnblIeHHOH 
BOJbI B BepXHeH YaCTH BbIPAOOTKH, NOMWekKallleH 3anOJIHe- 
Huo. IlomyyeHHble B ITOM CJITyuae Kall BOJbI, Wawa c Jo- 
CTATOYHOU BbICOTbI B XOPOIWO OXJaKIeHHOH H MHTCHCHBHO 
IIPOBETpHBaeMOH BbIPaooTKe, IpeBpaTATCA B KPHCTAaJWJIMKU 
Jiba. Tako HCKYCCTBeCHHO TOJIYYeHHDIN rpall, CKaMJIMBasACcb 
B HH2KHeH UYaACTH, MOCTeMeHHO 3alOJIHHT BCIO BbIPAaOOTAHHYIO 
mowocTh. B jaJIbHeHWIeM OTJIeJIbHbIe UYACTHIbI Iba, cMep- 
3aCh MexkILy COOOH, OOpasyloT MOHOJIMT, BEPOATHO aHaJo- 
TMYHbIM TO CBOHM CBOHCTBaM TOJIMaM (UpHOBOrO JIbja. 

Tlogrsep2k,eHHeM BO3MOKHOCTH TpakTMyecKOrO oOcyIle- 
CTBJICHHA MOMOOHOM UAeM MOTYT CJLYKUTb Pe3YJbTAaTHI OMBI- 
ToB I’. H. Hypox [9] no yrenstenuio 3a60eB MpH MpousBor- 


52 


CTBe SKCKABATOPHbIX H THAPOMeXaHH3allMOHHbIx pabor. Jaa 
9STOH We aBTOP HCMOJIb30BaJl HCKYCCTBeEHHO CO32aBaeMBIii 
CHEXHBIM NOKPOB, MO/IYUeHHbIH B 3HMHMM MepHow MyTem pac- 
MbIWICHHA BOMbI Mok Waplwenuem 4—5 atrmocdep. Pacnpiun- 
TeJIM ObIJIM YCTAHOBJICHBI BCero JIMUIb Ha BbIcoTe 3 M OT M0- 
BepXHOCTH. Yxe pH TemMepatype Bo3zyxa —10° pacnpieH- 
Had BOMa MpeBpalialacb B MopucTHI Jeno-cHer. Mureucnus- 
HOCTb CHerooOpas0BaHHA MPH MaHHbIX YCJIOBHAX COCTaBJIAIA 
1,1—1,5 m’/gac Ha OH pacnblINTedb pH pacxowe BODI 
0,55—0,65 m®. Takue xe UpHmMepHo moKa3aTelu Obi 
MOJIYYCHbI TO HMCKYCCTBEHHOMY CHerOBaHHIO Ha OHOM 43 
mpuuckos Ypavia, re OHO HCMOMb30BaIOCb B WeAX OTeTWIe- 
HHA 3a00eB IPH 9KCKABATOPHOM paspaOorKe PbIXJIbIX MOpoL 
8B 3HMHHH TMepnon. 

HecoMHeHHo, Mp %XKeaHvH MOJLYYHTS CHe*KHO-JeLAHy10 
CMeCb B YCJIOBHAX PYAHHKAa IIpHBeMeHHble MOKa3zaTeIH MOryT 
CJLYKUTb TOJIbKO JIA OPHCHTHPOBKH.TeM He MeHee OCYILeCTBH- 
MOCTb CaMOli HJleH He BbIZOBeET COMHEHHH; 3TO MOXKHO ObIJIO 
6bl NOATBEPAHTb PAOM JPyrHX MpHMepoB HM JaHHbIMH Cco- 
OTBeTCTBYIOULHX BbIYHCJICHHH, OCTAHABJINBaTbCA Ha KOTOPBIX, 
K COMKaJIeHHIO, He MpeCTaBJIAeTCA BOSMOXKHbIM. Secb cuJle- 
yeT TOJIbKO 3AMeTHTb, ITO CCJIM MPHTOK MOBepXHOCTHbIX BOIL 
ABJIACTCA JLO H3BECTHOH CTeMeHH OrpaHMYHBalolluM (aKkTO- 
pCM, TO TaKHM %Ke (akTOPOM JIA BO3MO%KHOCTH UCIOJIb30- 
BaHHA JIbMO3aKNaIKH SABJIACTCA YW OTCYTCTBHe MOCTATOUHO 
KPYMHBIX HCTOUHHKOB JWIA WeJleli BOMOCHaOKeHHA B 3HMHUH 
nepHor. 

IlocuiemHee BeCbMa CBOHMCTBeEHHO BOCTOUHBIM pavoHaM 
Coperckoro Coro3a, re Cc HacTyMJIeHveM XOJIOQOB MHOrHve 
MIpeAMPHATHA, B TOM HCE H TOPHble, UCIbITHIBAIOT OOJIbIIMe 
3aTPYHeHHA B MIPOMPBIIWJICHHOM BOOcHaOxKeHuH. B TaKHx 
Clyuanx BOMpoc O BO3MOXKHOCTH HCMO/b30BaHHA JIbO- 
3aklaqKH pelllaeTcH, MCXOJA W3 YHCTO MECTHBIX YCJIOBHH 
H COOTBETCTBYIOILUX IKOHOMHYeCKHX OG6ocHoBaHHH. Llocsesy- 
HHe ABMAIOTCA KpaliHe BaXKHbIMH HU MWA peleHHA MOCTAaBJIeH- 
HOH 3anaun B wesom. Ilostomy, He 3aepxKuBaACb Ha pxye 
JPyrHX BOMpoOcoB, CBA3AHHBIX C TPHPOAHbIMH YCJIOBHAMH, 
MepelijeM K aHaJIM3y TOPHO-TeXHHYeCKHX YCJIOBHH H TeXHHKO- 
JKOHOMHYeECKON BbITOAHOCTH HUCMOJIb3OBaHHA JIbTO3aKJaQKH. 


IV. FOPHO-TEXHHYECKHE YCJIOBHUA WU BO3SMO)DKHbIE 
CXEMbI HCMOJIBSOBAHHA JIbBMOSAKJIA KU 


B mpeabiqylleh ruiape, rae OUeHHBaJIHCbh pe3yJIbTaTbl 
CIIbITOB B TOPHOH TPOMbIIMJICHHOCTH, Obl WaCTHYHO pac- 
CMOTPeHbI TIPHPOMHble YCJIOBUA, OJIarOMmpwATCTBY!OUIMe Ocy- 
ULeCTBJIGHHIO JIbsqo3saksaaqkKH. B onoJIueHHe K 93TOMY pac- 
CMOTPHM TOPHO-TeXHH¥eCKHe YCJIOBHA, IPH KOTOPbIX, Bepo- 
ATHO, TIPHAeTCA OCYUIeCCTBIATb 3STY Helo Ha MpakTHKe, UH 
paso0paTb OOLyIO CXeMy HeOOXOZHMbIX MOATOTOBUTCJIbHbIX 
pador. BewencrBHe HOBH3HbI OCBeTHTb 3TH CTOJIb BarKHble 
BOMPOCbI MpeACTaBJIAeCTCA BO3MOXKHbIM TOJIbKO B OOULHX uep- 
Tax, OOpaTHB BHHMAHHe JIHIIb Ha OCHOBHOE. 

IIpuH OmaronpuvATHbIX TIPHpOHbIX H TOPHO-TeXHHYeCKHX 
YCJIOBHAX UCHOJIb30BaTb JIbqO3aKaKyY MOXKHO OyeT NpH 
pa3spa6oTKe %KHJIbHbIX H TVaCTOBbIX MeCTOPOKAeHHH, 
a TakxKe Ha Me€CTOPOXKACHHAX HeMpaBHJIbHOH (opMbl. IloKa- 
3aTeJIH JWIA e@ TIPHMeHeHHA C TIPHHILMMHaJIbHOH CTOPOHBI 
OCTaIOTCA TEMH Ke, 4TO H B OODIYHDIX YCJIOBHAX, T. €. OHA 
MOXKeT ObITb HCMOJIb30BaHa TIpH BCeX TeX CHCTeEMaX OUHCTHOH 
BbIEMKH, Pre MPHMeHAeTCH Me€TOM UCKYCCTBeHHOTO MOA Zep- 
*%KaHHA BbIpPaOoTaHHOrO WpocTpaHcTBa. K HWM OTHOCATCA 
CHCTe€MbI C Mara3HHHpOBaHHeM )pyJIbl C MOCJelyroulen 3a- 
KaKOH, CJIOeBbIe CHCTeEMbI H PAL DPyrux. 

IIpu cuctemax C OTKPbITbIM BbIPaOOTAHHbIM MIpocTpauH- 
CTBOM PallMOHAaJIbHO ObIIO Obl HCHOb30BAaTb Jel WIA ycTpoH- 
CTBa BPCMeHHbIX I[eJIMKOB U elle Cc OOJIbIUHM yCNexoM WIA 
3aKaqKH BbIPAOOTAHHBIX YYaCTKOB IPH IKCMyaTaluu poc- 
CbIMeH MOA3eMHbIM ciHOco6oM B paHoHax Cesepa. IIpu Hasmu- 
4YHH OlarOMpuATHbIX YCJIOBHH eq MOXKeT HaHTH JOcTaTOUHO 
IIMpokoe MIPpHMeHeHve B TeX CJIyYaAdX, KOra Ha PyAHHKaXx 
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OlpeweleHHOH OO/lacTH BOObIe wUedlecoo6pa3sHo McHOVIb- 
30BaTb 3aKlalKy WIA NMOMepxkanuA BbIPAaSoTAaHHOrO Mmpo- 
CTPaHCTBa. 

Jah WOKa3aTesbcTBa PaCCMOTPHM HecKOVJIbKO IIPHMepos. 
Buauasile BO3bMeM CJIOeBYIO CHCTeMy pa3pa6OTKH 2KUJIbHOrO 
KpyTomafaroulero MeCcTOpoxKAeHHA Cc 3aksanKou. Tpu uc- 
MOJIb30BaHHH CJIOCBbIX CHCTeEM B OODINHbIX YCJIOBHAX, Mocwe 
MPpOXOAKH HEOOXOJHMBIX KallHTaJIbHbIX BbIPaOOTOK, MecTOpo- 
*KMeHWe HapesaeTcA BOCCTAIOMIHMH Ha OTJeJIbHbIC OJIOKH. 
Pa3mepbl 6J1I0KOB, OOMLeNMpHHATHIe B MpakTuKe, 30—60 m no 
BoccTaHHio H 60—80 Mm no mpocTupaHnio. OTpaborka 610Ka 
BeeTCA TOPH3OHTAJIbHbIMH HIM HAKJIOHHbIMU CJIOAMH BBICO- 
Toh 2—3 M B HallpaBJIeHHH CHM3y BBepx. Uae Bcero 
BbIEMKa PYbI HW 3aK/laOUHble paOOTb! YepeyIOTCA BO Bpe- 
MeHH. 

He w3MeHaAA B MPHHATOM CXeMe OCHOBHBIX MapaMeTpoB 
H YCJIOBHH, TMOCMOTPHM, KaKHe JOMOJIHEHHA HeOOXOZHMO 
BHECTH IIPH HCMOJIb30BaHHH BMeCTO CYXOH 3aKJaKH Jiblla, 
MOyuyaeMoro Ha MecTe lyTeM HaMopaxuBaHHA. M3 Gouee 
TPYZOeMKHX paOOT B 93TOM CJlyYae MpHAeTCA OCYILeCTBHTb 
paOoTbl, CBASAHHbIe C YCTPOHCTBOM CMelHaJIbHOH HaCOCHOH 
CTaHIWMH, NpOKJaKOoW yrTelJIeHHoro BOJOMpOBOa HU ycTpoH- 
CTBOM JONOJIHHTeJIbHOH BCHTHJIALHOHHOH ycTaHOBKH. flono6- 
Hble paOOTbl XOPOWIO OCBOeHbI HW MOFyT ObITb BbIMOJIHeHbI Ha 
JHOOOM PYJHHKe C HCHOJIb3OBAaHHeM MMerolleroca OOopyo- 
BaHHaA. 

OxulaxkeHve BbIPaGOTOK HHKaKHX 3aTPYAHeHHH B Opra- 
HM3alMH MHTCHCHBHOrO MIpOBeTPpHBaHHA He BbI3sbIBaeT. Heo6b- 
XOZMMO TOJIbKO MOMBeCTH XOJIOQMHbIM BO3AYX C MOBepXHOCTH 
Hav6oulee KOPOTKHM IIyTeM 6e3 OCOObIX NOTePpb K MeCTY Ppa- 
60T H MpaBHJIbHO paciipeeHTb ero pH MOMOULM BpeMeH- 
HbIX MepeMbI¥eK TO OTJ@JIbHbIM OJIOKAM. 

B cypospix ycJlopuax CeBepa 3Ha4HTeJIbHO CJIO*KHEeE 
opraHv30BaTb CHa62KeHHe BOON. IIpu uNpKyAAWMM TO OXxJa- 
*KJCHHOMY TpyOOMpoBOsy BObI c TeMMepaTypou, OM3KOH 
K 0°, BOSMO?KHO OOpa3s0BaHHe JIC MAHbIX IPOOOK, YTO BbISOBeT 
mepe6ou B BosocHa6xKeHuH. Ilostomy Bo M30e%KaHve M3JIMII- 
HUX HOTepb BPeMeHH 2XKeaTebHO OTeMJIMTb BeCb TpyOompo- 
BOL, NO KOTOPOMYy OXJIlaxKeHHad Boa OyMeT MOCTAaBJIATHCA 
C MoBepxHocTH Jo Mecta pa6or. HockouIbky HaMopaKHBaHHe 
Jibqa MpOvsBosMTCA MepHosuyeckH, TO Nepey OKOHYAHHEM 
IlMKJla HeOOXOMHMO MocyIe MOJIMBa BbINYCKaTb BCIO OCTAIO- 
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ulviocd B TpyOonpoBore Bony. A. HM. Bauncxun [1] npenna- 
raeT mocJle CilycKa BOAbI OcyllaTb TPyYOoMpoBoy, NOLorperbim 
CKATbIM BO3IYXOM, UTO Mb CUHTAeM JIA JAaHHbIX YCJIOBMK 
BHOJIHe IpaBHJIbHbIM. IlofmorpeB BO3—yYxXa B 93TOM cCuy4ae 
JIEPKO OCYIIeCTBJIAeTCA TIPONMycKaHHeM ero yepe3s MpocTenimunH 
MOMOrpeBaTesib H3 PeOPHCTHIX YYFTYHHbIX TPyO. 

Ha o6uleH cxeme opraHH3allMH OUHMCTHBIX pa6dor pH 
HACHOIb30BaHHH JIbqO3aKaKH Mbl y2Ke KPaTKO OCTaHaBJIH- 
Bauch. Ja RaHHOro MpuMepa JONOJHUM H3JIOXKeHHOe CJIe- 
TYIOULMMH OCHOBHbIMH COOOpaxKeHUAMH. 

Tlocme mpoxomKH BoccTaIolllwxX HM pacceyeK HauMHaeTCA 
oTpa6oTKa O0Ka HaKJIOHHbIMM WIM TOPH30HTaJIbHbIMH 
COAMH. BpripaboTaHHble CJIOH 3aMOJIHAIOTCA JIbLOM IlyTeM 
MOcJOHHOrO HaMOPaxKHBaHHA BOJbI MOJIMBOM BCJIe 3a Mpo- 
JIBMxKeHHeM oOUNCTHOrTO 3a60K8. OuncTHble WH 3akJIajlOUHble 
paOoTbl VepeMyIOTCA B CHeXKHbIX OTOKax. JlocTraBKa OTOUTON 
PYRbI K PyMociycky MpOM3BOHTCA MO JIbay CKpelepomM WV 
OTTpeOuluKaMH. 

Ilocme Toro Kak yOopkKa 3aKOHYeHA VW TMOJOTHO 3a4HILeHO 
OT pyMHOH Meoun, HauHHaeTcA Tpolecc HaMOpaxKUBaHHA 
Jibna. B reuenve Bcero nepHoa BpeMeHH, HeEOOXORHMOrO LIA 
mocleqHeH ONepaluu, T. e€. WJIa HapallHBaHHA JIbfa Ha BBI- 
COTY OTPpaOOTAaHHOrO CJIOK, MPOHSBOAMTCA YCHJICHHOe IIpoBerT- 
puBaHHe, JWId “ero C MOBePXHOCTH HarHeTaeTCA XOJIOMHbIM 
BO3SMYX; HavKpaTuaiIMM MYyTeM OH JOJDKeH MOCTYMUTb 
B BOCCTAIONIMM ONHOTO H3 OTPaOaTbIBAeCMbIX CM@2KHbIX OJIO- 
KOB. 

B KaxKOM U3 TaKHUX BOCCTAIONLHX PCKOMeHyeTCA HMeTb 
Ba OTI[@JICHHA, MePeKPbIBAIOWLUXCH JIAMAaMH, 4YTO MO3BOJINT 
HalpaBuTb BO3YIUHYIO CTPYIO B OXJIaxKLaeMbIN 3a600H, u30- 
JMPOBaB B JOCTATOUHOH Mepe CMe2KHbIM, Pe ULYT OYMCTHHIe 
padoTbl. BeHTHJIAIMOHHbIe WITPeKH MepeKpblBaloTca Ha JaH- 
HOM y4aCTKe BPCMeHHbIMM TepeMbluKaMu. Takasa MpHMepHo 
CXe€Ma OPraHH3allHH MBICJMTCA Ha MeCTOPORKTeCHUAX, OTPaba- 
THIBACMbIX TOPH3OHTAJIbHbIMH CJIOAMH C 3aKaKOl BbIpabo- 
TaHHOrTO TpocTpaHcTBa bom (dur. 13). 

BesemcTBue HeocTaTOuHOH oOOtllei M3SyYeHHOCTH BCero 
BOoMmpoca B HMPHBeeHHOM CxXeMe He YUHTbIBAeTCA HIN cabo 
pa3sBUT pA ONepalii, KOTOPble MPUMeTCA OCYILECTBJIATh NpH 
MOATOTOBKe BbIPAOOTaHHOTO TpocTpaHcTBa HW B  HMporecce 
HaMopaxkuBaHHna Jbga. UacruuHo ux MO*KHO Oyler mpen- 
CTaBUTb, HCXOH M3 MepBbIX OMbITOB HCMOJIb30BaHHA JIb]O- 
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3akKIaKH Ha PyAHWKax, a TakxKe W3 OMNbITa CTPOHTeJIbCTBA 
Ha3SCMHBIX TeCXHHYeCKHX COOPyKeHHi U3 JIbla. 

OHOM u3 MepBbIx onepaluit Takoro MOpaaKa saBseTca 
CHAPOM30JIAIMA OOKa, HaMeyeHHOrO K OTpaboTKe C JIbJO- 
3akMaqKoH. Jia ee OCYILeCTBJICHUS BIOHe MpHrosHEIM 
ABJIACTCH METOM MOCTeMeHHOrO OJIEMeHCHHA TPeULMHOBATHIX 


ZZ 7772) 777778 ZZ Z £4 ables pes Saat 2777771 EZzZ77 25 


Le 7 
ae 


(Dara, 13: Pa3spa60TKa YOPH30HTAJIbHBIMH CJOAMH 
C 3aKaKOH BbIPAOOTAHHOLFO NpPOCTPaHCTBa JIbIOM: 


a@— BepxXHHli olaTax (oTpaboTaH MU 3a102%KeH JMAbIOM), 6 —I 9Tax 
(OTpaOoTaH U 3a02%KeH JAbaOM), 6—IIl 9Tax (OUNCTHbIe pabdoTbt), 
2—I]I 9Tax (nonroToBuTebHble padoTbl); /— HacocHad CTaHIIHs, 


2—sononposon, 3 — BeHTHJIAWHOHHaA ycTaHOBKa, 4 — BeHTHJIANHOHHbIe 
NepeMbINKH, 5 — TeMJOM30/IANMOHHbDIE MOKpPbITHA, 6 — pyocnyckKH, 
7 — OTKATOUHbIe WTpeKn, & — Aen 


y¥aCTKOB HM HapyXKHbIX CTeHOK KDPelWIeCHHA BOCCTAIOULAX 
C MpesBapHTebHOH rpyOok 3aesIKOH BCeX OOJIbINHX Leen 
H OTBepCcTHH. 

OwenqeHenve MO2XKHO OCYULeECTBUTb IyTeM lepHosMyeckoro 
HOJIMBa BONOH U3 OpaHAcnoNTa HeOOJIbIIMMH MOpPIHAMH, 
UTOObI BONA ObICTPO 3aMep3Jla B BUe TOHKHX COeB UM le- 
HOoK. Ycnlex STO CpaBHUTeJIbHO ObICTPO OCYLLeCTBUMOH oftle- 
paluuH o6ecneuwuBaerca MpeABapUTebHBIM OX1a7KeHHeM 
yuacTKa paOoT, HHTCHCHBHOH BeHTHJIAWMeH WM COOTBeTCTBYIO- 
HIMM ObITOM padounx, NPOBOAAILHX Ode eHeHHe. IIpu 
COGJIOLeHHM MpOouuX yCJIOBHH OCOOeHHO OOsIbINOe 3HayeHHe 
3JIeCb HMeeT JLOSHPOBKa BObI, TAK KaK IPH H3ObITKe OHA He 


57 


6yleT 3aMep3aTb Ha MecTe NOWHBAa, a SOyMeT CKATbIBATbCA 
yepe3 TpelHHbI WH UleH Ha MOJIOTHO WITPeKa UH B BOCCTAaIO- 
ume. IIpapuibHasd *%Ke MOSHPOBKa PaCxOa BOAbI Mp MowMBe 
MO3BOJIACT MIPOBeCTH OJIeMeHeHHe JIOOOH MOBePpXHOCTH C JIIO- 
ObIM HaKJIOHOM, JO BePpTHKaJIbHOH BKJIIOUHTeJIbHO. 

Eculuw CYQHTb 10 HMEIOWLeMYCA OMbITY, OMepalluto m0 Ovle- 
JIGHEHHIO CTCHOK CJleqyeT HAa4YMHaTb C HaCTyMJIeHHeM MepBbIxX 
YCTOHYMBbIX MOpO30B (TemMMepatTypa BOo3szyxa —10—15°). 
OGllee KOJIMYeCTBO BOJbI, HeEOOXOAHMOe JIA MepBH4HOrO 
OJIGM@HCHHA CTeHOK, Onpenemaetca 30—50 ma Ha | mM? nown- 
Baemol moujanH. IIpH npaBuJIbHOM HCMOJIb30BaHHH 9TOH 
BOJbI BCe OTMe¥YCHHbIe YYAaCTKH BbIPaOOTAHHOrO MpocTpauH- 
CTBa 6YAyT ObICTPO MOKPHITbI MPOUHOH JIEMAHOM KOPKON TOJI- 
UlMHOH B 2—4 cm. 

Ilocme Toro Kak paOOTbI NO THAPOH3OJIAILMH 3aKOHUEHHI, 
HEOOXOLHMO OYHCTHTb OT OTICJIbHbIX O6Pa30BaHHH Mba BOC- 
cTalolllve WM WITPpeK; MocJle STOTO MOXHO IPpHWCTYMUTb K HaMO- 
paxKHBaHHIO MepBoro CJIOA JIbMO3aKJAaKH. 

ITY onepauvioO MOXKHO MpOBOAUTb MPHMeHHTeJIbHO K JlaH- 
HOMY CJIy¥alo, T. €. Mp OTpaOoTKe OsIOKa CHcTeMow TOpH- 
3OHTAJIbHbIX CJIOe€B, DJBYMA MYTAMH: MyTeM MOCJIOMHOTO Ha- 
MOPa2KHBaHHA JIb/la Ha TOPH3OHTAJIbHbIX YUACTKaX WIM NYTeM 
MepHOMM4eCKHX MOJHBOB. PaccMoTpHM H TOT HW Apyrou 6o- 
Jee MOLPOOHO, HCXOAA U3 TOM BOSMOXKHOCTH, KOTOPyIO OHV 
aioT [WIA yCuJIeHHA Mpolecca HAMOPaXKMBaHHA JIbla B BBI- 
paOoTaHHOM mpoctpauctBe. IIpolecc STOT, KaK MbI yCJIOBH- 
NMCb B HavaJlIe paOOTbl, CJleqyeT paCCMaTPHBaTb B 3aBHCH- 
MOCTH OT TeMHepaTypbl BO3AyxXa HW CKOPOCTH ero JBH2KeHHA, 
TaK KaK 9TH OCHOBHbIe (akTOpbl OyAYT B OCHOBHOM omipe- 
JI@IATb WMHTCHCHBHOCTb OXJIa2KJCHHA MOBePXHOCTH BOJIbI 
Mpomecc ee KPHCTaJIJIM3alWHH B TMOM3CMHbIX YCJIOBHAX pyJ- 
HHKa. 

B Hauasle Mpolecca NMpOMep3aHHA TeIJO, BbIAeJIAIOWLeeca 
MpH OXJlaxeHHH HU KPHCTaJWIA3allHH, MepefaeTca yepes m0- 
BePXHOCTHBIM CJIOH BOMbI IpHJIeratouleMy K HeMy CJIOIO BOS- 
nyxa. IIpu orcyTcTBHH JBYOKeHHA MOCJeAHero BAOJIb 3epKaa 
3aMep3alolleH BOAbI Mpomecc Tenwonepeqaun Wer 3aMel- 
JIGHHO BCJIeACTBHe TIOXOH TeMJIOMpOBOAHOCTH BO3snyxa!. 
Ilocle O6pa30BaHHA NepBHYHOrO CJIOM Jibla Telwlonepemaya 


1 Asosayxa = 0,02 KKan/M Yac rpag. » 
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OCYILeCTBJIAeTCH yrKe He MYTeM NMpaAMorO TemwloOOMeHa, 
a TeIJIONPOBOMHOCTbIO Yepe3 OOPaZ0BaBLIHHcA CO Mba. 

Bowlee Moqpo6Ho Becb sTOT mMporecc 3aMep3aHHsA BOLI 
B S34MKHYTOM BOJOeMe pa3s0OpaH B COOTBeTCTBYIOUIelt sIuTe- 
paType; 30eCb Ke MbI CYHTAaeM HEOOXOAHMbIM OCTAHOBUTbCA 
Ha CKOPOCTH OOpas0BaHHA JIba U3 TOHKOLO CJIOA BOI, Ha- 
JMTOrO Ha JIeqAHOH noKpos. Ilo uccaeqoBpanuam M, M. Ko- 
pyHosa [6], saBucuMocTh MexKYy OCHOBHbIMH NapaMeTpaMu 
mpolecca B 9TOM CJly¥ae BbIpaKaeTca Cylelyiollei sMnupu- 
yeCKOH MoOpMy.,IOH: 


790h 
iF t e (9) 


lame 
’ 


rye 


7— BPe€MA IIPOMep3aHHA, MHH.; 
h —BplcoTa OOpa3s0BaBlleroca CNOA Mba, CM; 
¢— OTPMIaTebHad TemMnepaTypa Boszyxa, °C. 


HaliqenHaa 3aBucuMoctTb [9] cnpaBeniuBa JIA onpenese- 
HHA WHTeCHCHBHOCTH Mpolecca HaMOpaxXHBaHHA Jibla pH 
OTCYTCTBHH BeHTHJIAWHH HW MOKeT ObITb B YTOM CJIy4ae MO- 
HOCTbIO HCMOJIb30BaHa B HallMx welAx. C yuerom oxuJia- 
*Karollero eHCTBUA BO3AYIUIHOH CTpyYH WHTeHCHBHOCTb 
Jibqoo6pa3s0BaHHA pH MOCIOHMHOM HaMOpaxXHBaHHH Ha 
JI@AHOM TOKpOBe 3HaUHTeJIbHO BO3pacTaeT H ee MOXKHO 
ONpeeJHTb OPHeEHTHPOBOUHO, HCXOAA H3 MWaHHbIx [| ocymap- 
CTBeHHOrO FHApOsorMyeckoro HHCTHTYyTa [4], IpHBeeHHbIx 
HaMH B TaOGuJ. 8. 


Ta6Onauua 8 


Bpicota NeqxHOrO cos (cM), OOpa3yrouleroca Np HaMOparxKHBaHHH 
BOJbI Ha JI€@MHHOM TOKpoBe B TeyeHHe 1 Yaca TPH pasAn4HOH 
CKOPOCTH JBH)KeEHHA BOSLyXa 


Temnepatypa Bo3nyxa, °C 


Cxopocts 
JABH)KeHHA 
aan 4 | —5 | —10 Kis —20 125 —30 
1 =% — 0,5 1,0 35 2,0 3,0 
3 — — 1,0 ia) 25 3:5 4,5 
5 — 0,3 1,0 2,0 3,0 40 0 
fi 0,3 0,5 1,5 2,9 3,5 0 6,5 
10 0,5 1,0 Pp 3,0 4,5 6,0 8,0 
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IIpn onpeneseHun BO3MOXKHOH CKOPOCTH JIbOO6pasoBa- 
HHA B TOA3CMHbIX YCJIOBHAX CJlIeLyeT IPHHATb BO BHMMAaHHe, 
uTO paOoTbh] NO HaMOpaxKHBaHHIO Jbdqa MpumetTca ocy- 
II€CTBIATb, K&aK MbI YCJIOBHJIMCb, Mp BPeMeHHOM MIM 
NOCTOAHHOHM H30JIAIMMH yuacTKa, Ha KOTOPOM OHH IIpOBOAATCA 
BCJI€ICTBHe YCHJIeHHOro mpoBeTpuBaHua. [Ipurounyio BeHTH- 
JIAIHIO MBICJIMTCH OPaHH30BaTb OOOCOOJICEHHO, UCHOJb3yA 
JWIi OCHOBHOM CTPYyH OT eJIbHbIe, CTPOro olpeeJIeHHble 
BbIPAOOTKH, a TPH HeOOXOAMMOCTH HA OTIEJIbHbIX yua- 
cTKaX — BeHTHJIAIMOHHbIe THYObI. KomwuuecTBo Bo3siyxa H He- 
OOXOMHMaA CKOPOCTb CTPYH JOJDKHbI ObITb OTIpPeeJIeHbl 
B YKa3aHHOM CJlyuae Ha HECKOJIbKO HHOM MIpHHWuMe, YeM 3TO 
OObIUHO IIPHHATO B TOPHOM JeJle. OCHOBHbIM 3]eCb ABJIAeTCA 
He IIPOBeTpHBaHHve, a OOecte4yeHHe MHTeCHCHBHOrO TerJIO- 
O6MeHa 3aMepz3al0llle BOJbI C BOSLYXOM. 

J[sa mpv6JIMxKeHHOrO OMpeeJIeCHHA KOJIMYeCTBA BOSLYXa, 
HeOOXOAMMOrTO WIA 9TOFO TMpollecca, MOXHO MpHszep- 
2%KMBATbCA CJIeyIouleH CXeMbI BbIUHCeHHH. JI bqo3akmanKa 
OCYILeCTBJIAeTCH B TeYeHHe XOJIOAHOrO Mepuosa rola, UMerw- 
[lero CpeHIolO TeMIlepatypy Bo3sqyxa fo. IIpu mBMxKeHHH 
BO3ZYXa C JHEBHOM MOBepXHOCTH JO KaMepbl TeMMepatypa 
ero MOBbICHTcaA Mo ¢; 3a CcueT TeMOOOMeHa CO CTeHKaMH 
BbIPaOOTOK, a TIpH WMPKyJIAWMH B KaMepe— jo ¢ 3a cueT 
TenO0OMeHa C BOOK. KounuecTBo Telia, KOTOpOe HeOOxo- 
HMO lepeaTb BOSAYXY H3 BOI, OMpeeAeTCA CJIELYIOULNM 
ypaBHeHHeM: 


80 000 phF 
Q, =——— _ kxkal/vac, 
A 
ep 
re 
o— ti, +¢ 
IMIOTHOCTb BOABI IpM TeMMepatType lep= 73 


h—BbICOTAa COHN BOB, M; 
9 
F — akTuBHad MOBEpXHOCTb TeMMOOOMeHA, M°. 


Bo3lyx Tipu MMerOuLleHca y Hero TelHJIOEMKOCTH CMOKEeT 
BOCHPHHATH CJleAyrollee KOJIMYeCTBO Tella: 


Q,=0,3Wypin) KKam/aac, 
re 
0,3 — o6beMHad TEMJIOCMKOCTb BO3LyXa, KKaJI/M?°; 
) — pa3HOcTb TeMilepaTypbl BO3yxa WO uM Moce Tell- 
JIOOOMeHa B KaMepe, rpad.; 


W min — KOJIMYeCTBO BO3LYXa, HeO6xomuMOe BWIA 3aMOpa- 
2KHBaHHA BOJbI, M?/uac. 


IIpu ycopun Gatauca Tema Qi = Qo, 


80000F oh 
Ono 


Wein 


M?/tac. 
cp 


Jit MpWMepa MpeANoI0KUM, 4TO JbMOsaKanKa GOyseT 
OCYULECTBIIATbCA C HOMOPA TO MapT HM CpeAHAA TeMMepatypa 
BO3yXa Ha MOBeEPXHOCTH B 9TOT TepHog paBHa — 22°, JTo- 
HYCTHM, 4TO MPH JBHXKeHHH C MOBepXHOCTH JO KaMepbI TeM- 
mepatypa Bo3qyxa mMospicutca mo —20°, a nocuse tTemnvuo- 
oOMeHa B KaMepe jo —10°. IIpu aKxTuBHol nopepxHocru 
(uIOUab TemOoOMeHa B KaMepe) B 550 m?. 


80 000 - 550 


on a, PG 


— 14700000". wi/uac. 
cp cp 

Ilo MaTepHasiam uccieqoBaHuli B TOpHOpyAHOM MpoMbII- 
JIGHHOCTH, CpefHee BPeMA MpoMep3aHHA OX/aKMeCHHOPO CJIOK 
BOAbI BHICOTOH 0,02 mM mpu remmlepaType Bo3—yxa —15° co- 
craBuiaeT 10 uacos. IIpHmMem p = 1, Torgma MHHHMAaJIbHO 
HeOGXOAHMOe MIA 3AMOPaXHBAHHA BObI KOJIMYCCTBO BO3- 
IkyxXa COCTaBHT: | 


14 700 000 - 0,02 
10 


Vein === 29000 m?/qac.. 

OnpememeHHoe BbIIIe KOJIMYeCTBO BO3LyYXa HeOOXOAHMO 
fJIA CbeMa CKPbITOH TeMJIOTb! KPHCTAaJJIM3aNMH BOI, 3aJIH- 
TOH B OTpaOoTaHHoe UpoctpauctTBo. Jia mowmHoro oxJla*Ke- 
HHA BObI (M0 0°), AJIA OXJIaxKeCHHA CTCHOK KaMePbI H, M0 
BO3MO2KHOCTH, BMellLalolllero erO MaCCHBa HeOOXOAMMO TIOL- 
CUHMTAHHOe KOJIMYeCTBO BO3AYXa YBeIMGHTb Ha 1O—15%. 

B Tako culygdae Mbl OOeCHeyYHM COOTBETCTBYIONLMK pe- 
»>KHM BeHTHJIAWMH BO BCe€M BbIPaOOTaHHOM IMpPOCTpaHcTBe UH 
MOXKeEM OKMLATb (C yUYeTOM OXJIarKaloulero BJIMAHHA CTCHOK 
BbIPaOOTOK) 3HaYHTeJIbHOrO yBeJIMYeHHA CKOPOCTH JIbqooOpa- 
30BaHHMA TO CpaBHeHHIO C JaHHbIMH, MOJIyYeHHbIMH IIpH 
epBbIX OMbITaX  HCHOb30BaHHA  JIbsosaksanKu. IIpu 
OCBOeHHH TloculeqHell GyMeT, BEPOATHO, BbIABJICH pA APyrHx 
BO3MOXKHOCTeH, MOSBOJIAIOUIMX 3HAUHTEJIbHO YBeJIMYHTb CKO- 
PpOCTb JIbOoOpa3s0BaHHa. 
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TlocuiemHee MOxKerT ObITb NOAKpelIeHO PAZOM MPpHMepoB 
H3 HHKeHePHOH MpaKTHKH. OMHAM M3 HUX CJLY2KUT MHOTOJeT- 
HAM OMbIT CTPOHTeJIbCTBa JICEMAHbIX H3OTEPMHYECKHX CK/IAaOB 
cucrempl M. M. Kppitopa, YcsioBua MpoH3BoyCcTBa pador mo 
HaMOpaxXHBaHHlO Jibda MpH CoOpyxXeHHH CKaqoB OJIK3KO 
COBMaLaloT C yYCJIOBHAMH MpOW3BOACTBa paooT NO OOpasoBa- 
HHIO JIbqO3aKIaLKH, MpHyYeM OHH XOpOWO pa3spa6oraHbl U 
allpOOHpOBaHbl Ha [pakTHKe. 

B mpouecce CTpOHTeJIbCTBa TaKHX CKJIaOB ObIJIO ycTa- 
HOBJICHO, UTO TMocIOMHOe HaMOpaxXHBaHHe JIbka TOHKHM 
CJIOCM OCYLILECTBJIAETCA XOTA H MpOcTO, HO Maso 3MeKTHBHO, 
Tpe6yeT MHOrO BpeMeHH, a MOJTyYaeMbIH we WMeeT He- 
CKOJIbKO M@HbIIy!IO TemwlompoBosHocTb. JlocruraeMasx HOpMa 
HaMOP@KHBaHHA Iba Mp CTPOHTeJIbCTBE OlIpeesAeTcA 
okoulo 0,5 cM/CyTKH Ha KaxXKJbIn rpasyc OTPHUAaTeJIbHOH TeM- 
llepaTypbl Bo3yxa C yYeTOM HOPMAaJIbHbIX TepepbIBOB TIpH 
pa6ote Bp 2 cmeupl. M. M. Kppitos [5] cuutTaet, 4To 93Ty 
HOPMY MOKHO YBe@JIMYMTb BJLBOe, eCJIH MpHypOunTb padorTbl 
1O HaMOpaxKHBaHHIO K HOUHOMY BPeMeHH, TaK KaK B JLHEB- 
HOH Me€pHO VHCOJIAWHA OKa3bIBaeT OOJIbIUNOe BJIMAHHe Ha CKO- 
pocTb Wpouecca 3aMep3aHHA BOJDI. 

B nMoOJ3e€MHbIX YCJIOBHAX TPH HHT€HCHBHOM IIPOBeTPHBa- 
HHH HW ~ TpeXCMeHHOH pa6OTe MOXHO IIPHHATb CKOPOCTb 
JIbqOoOpasz0paHua B 1,O CM Ha rpayc OTPHUWaTeJIbHOH TeM- 
lepatypbl. TakuM oOpa30M, Ip TeMMepatType OXJlaxKato- 
ulero BO3RyXa OKOJIO — 15° cpeqHAA CKOPOCTb TMoOcOHHOrO 
OOpa30BaHHA Jibda B BbIPaOOTKe MOMKeT BocTurath 0,20— 
0,25 m/cytTku. IIpu Bbicore OAHOH 3axORKH B 2 M Taka 
CKOPOCTD JIbOOOpa3s0BaHHA MO3BOJINT 3aNOJIHHTb BbIPaOoTaH- 
Hylo JeHTy 3a 8—10 jHen. 

IIpu Bo3BeqeHHH TMOBePXHOCTHDIX COOPyXeHHH H3 JIbsa 
MeTOOM MOCJIOHHOrO HAMOPaxKHBaHHA MPOH3BOAHMTeIN pabor 
B UeJIHX YCKOPe€HHA CTPOHTebCTBa YacTO MpHOeratoT 
K yKJlaqKe Ha HaMOPa2xKHBaeMylO TIOBEPXHOCTb OTCJIbHbIX 
ribl6 HW JIeAHOH MeJIOUH, a 3aTeM MOMHBaIOT UX BOON, 
YTOObI CTEHbI MpPeBPaTHJIMCb B CIVJIOWIHOH MOHOJIMT 6e3 My- 
CTOT (TaK Ha3bIBAeMOe CMelaHHOe HaMOpaxKuBaHHe). Oue- 
BHHO, TaKOH MpHeM YaCTHYHO MOXKeT ObITb HCMOJIb30BaH H 
IIA YCKOPeCHHA 3akKaKH BbIPAaOoTaHHOH NMovocTH. IIpenBa- 
PHTeJIbHYIO 3aPOTOBKY JIbJla BIOJIHe MOXKHO OCYLIECTBHTb Ha 
MOJIOTHE BEPXHHX BeHTHJIAMMOHHBIX WITPeKOB, HO OHA yOpo- 
KUT OOULyIO CTOHMOCTD pabor. IlomuMo ykKa3aHHOro MpHema, 
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JIA YCKOPeCHHA Mpolecca 3anovHeHHA BbIPaboTaHHOH Mo- 
JIOCTH MOXKeT ObITb HCHOMb30BaHa BCA OTCOPTHpOBaHHaad 
B 3a00e ycTaa moposa. 

Ilepnoguyeckoe nmocmofHoe omemeHeHHe Bcelt MOBepXx- 
HOCTH 3HAYHTeJIBHO NpodyKmuBHee. IIpouecc HamopaxkuBaHHA 
Jibqa OCYIMLeCTBJIAeTCA B STOM CJIy¥ae TeM 2Ke IlyTeM, 4TO H 
TIpH OJIeeHeHHH CTeHOK C IeJIbIO HX PM APOM3OV/IAILUN. 

IIpu nocueqHem cnoco6e HaMOpaxKMBaHHA OCHOBHOe BHH- 
MaHHe CJle—yeT COCpeMOTOUMTb Ha OJIEMCHeCHHH HaKJIOHHOH 
MOBePXHOCTH MOUYBbI, re, HCXOAA M3 HMelolllerocs OMbITA, 
HaMOOJlee HHTeCHCHBHOe JIbOOOpa3z0BaHHe Oyler MpOUcxo- 
IMTb B YrJly OKOJIO CMbIKAHHA HaKJIOHHOH C TOPH3OHTAaJIbHO 
MOBePXHOCTbIO BCJIeACTBHe CHOCa BHYTPHBOAHOrTO JIbda 3 
BePXHHX 30H. OTOT JIeq BMeCTe C HpoOHTOH BORO GyneT 
CKaMJIMBaTbCaA 3eCb HU KPHCTaJLIM30BaTbCA 3a CY¥eT XOJIOO- 
COMep2xKaHHA MACCHBa H HMMKHAX COCR JbLO3akKaKH. CMo- 
YeHHaA MOBEPXHOCTb JIbda MOXKET OTMABATb B ITHX YCJIOBHAX 
C KaxkKoro KBagpaTHoro Metpa yo 40 Kam/Yac Ha Kaki 
rpawyc Mepenaja OT TeMMlepaTypbl 3aMep3aHHA BONbI LO TeM- 
MepaTypbl OxJlaxKMaiollero BO3Ayxa, a CyxXasd — MIpHMepHo 
or 4 no 20 kKavsi/M? uac rpaf B 3aBHCHMOCTH OT HHTeHCHB- 
HOCTH BeCHTHJIAUHH WM mpomecca u3Jyyenua [5]. 

C yyeroM 9THX Toka3aTeJlel MepHOAMYeCKHH MOJIMB-cMa- 
uMBaHHe BCeH OOHAKeHHOH MOBeEPXHOCTH BbIPAaOOTAaHHOH MO- 
JIOCTH HECOMHEHHO OKa2KeTCA MPOMYKTHBHEee MIOCKOrO HaMO- 
paxXKHBaHHA XOTA Obl B CHJIY OO/bINOM NOBepXHOCTH TelIJIO- 
nepengaun. M3pecrHoe 3HayeHHe 3/ecb OyeT HMeTb MepHo- 
JIM4HOCTb MOJIMBa, MOCKOJbKY pw TaKOM cmoco6e MOXKHO 
HUCHOJIb30BaTb XOJIOMOCONep Kanne Jibla UW BMelarollero Mac- 
cuBa. KoHeuHo, MeTOa MepHosuuecKkoro MOJIMBa-CMauuBaHHA 
MO3BOJINT HAaMHOFO YBeJIMYHTb CKOPOCTb 3allOJIHCHHA BbIpa- 
60TAHHOrO MpocTpaHcTBa JIbJOM, HO pH BCeH 3aMaAHYMBOCTH 
TaKOrO YCKOPeHHA HeEOOXOAMMO CUHTATbCA CO CJIOMKHOCTbIO 
ero OCYILeCcTBJICHHA. 

IIpuH 9%KciepHMeHTMpOBaHHH TepHowuyecKoro IOJIMBa 
B MOJ3@€MHbIX YCJIOBHAX HeOOXOZHMO OOpaTHTb OCcOb0e BHH- 
MaHHe Ha HeMOMyCTHMOCTb HM30bITKa BOB. Kak noKka3aJ 
OMbIT, OXJAHBUIYIOCA JIe@MAHyIO MOBepXHOCTb HeOOXOHMO 
aKKYPaTHO OOJIMBATb HeOOJIbIIHMH MOPIMAMM BOfbI Momepe- 
MeHHO B pa3JIMYHbIX MeCTaX BbIPaOOTAHHOrO MpPOCTpaHcTBa. 

OueBuaHoO, pH MpaKTHYeCKOM HCMOJIb30BaHHH JIb03a- 
KJIaIKM BCe MepeuHCJICHHble MeTOABI 3allOJIHeHHA BbIPaooTaH- 
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HOFO MpOcTpaHCcTBa JIbOM MOTryT ObITb HCMOJb3O0BaHbI B TOM 
JIM WHOM Mepe B 3aBHCHMOCTH OT Me€CTHBIX TOPHO-TeXHH- 
YeCKHX WH TPHPOMHbIX YCJIOBHH. 

HecoMHeHHO H TO, YTO TPH MpOM3BOJCTBeHHbIX UCIIbITA- 
HHAX TBOp¥eCKaA MHHIMaTHBa UHXeCHEPHO-TeXHMYeCKOrO 
cocTaBa M paOounx HalifeT HOBbIe MYTH B eve ycoBeplieH- 
CTBOBaHHA HW UHTeHCHuKAaUMH Tpomecca HAaMOpaxXUBaHHA 
Jibia B BbIpPaOOTAHHOM WpocTpaHcTBe lO TOH OOMleH cxemMe 
U OTICJIbHbIM CBEJCHHAM, KOTOPbIe IIPHBOAATCA B JAHHOH pa- 
6oTe H3 THepBoro OMbITa JIbqOZaKMAKU B TOPHOM MpOMBILLI- 
JIGHHOCTH, a TaK2Ke H H3 OMbITAa CTPOHTeIbHOM MpakTUKH. 

Jia MOJIHOTbI OCBeELICHHA BOMpOcCa KpaTKO OCTAaHOBHMCA 
elle Ha TeMJIOH30JIAUHH 3aJIOXKCHHBIX JIbJOM OJIOKOB. 

IlopepxHOcTHbIe COOPyXXeHHA H3 Jibla 3alllMUlaloTcaA OT 
TaAHHA WM pe3KHX TeMMepaTyPHbIX KOJIeOaHHH CJIOeM CJ1aO0- 
TeMJIONPOBOHbIX Me€CTHbIX MaTepHaJIOB B BHe Topda, omu- 
JIOK, Waka, fpyHTa Cc MpWMecbiO ONMJIOK H APyrHxX MaTe- 
pHaJIOB B Pa3sJIMUHbIX KOMOMHAIMAX. 

Bee 9TH H30JIAUMOHHbI€ MaTepHaJIbl, yJIOMKeHHbIe Ha Jed, 
He MOryT OCTaBaTbCA CYXHMH B TeYeHHe JWIMTeJIbHOrO Ile- 
puomwa Bpemenun. [Ipu HacbIlleHHH Baron TeMJIOMNPpOBOHbIe 
CBOHCTBA H30JIAI[MOHHOrO CJIOA YJIYUlaloTCA MH OH HauHHaeT 
epeaBaTb JOBOJIbHO 3HaUHTeJIbHOe KOJIMYUeCTBO Telia. Tak, 
Kosd@MuUNeEHT Telvolepeqauyn Cyxoro COA CMellaHHOTO 
TeMJIOH30JIAWMOHHOFO NOKPbITHA TOJULHHOH OKOJIO | M, MO 
HMeIOINMMCA JLAHHbIM, COcTaBIAeT 0,3—O0,4 Kau/M? “ac rpaZ. 
Ilpu yBuaxKHeHHH OH MOcTeNeHHO MOBbIMAaeTCA H MOCTHTaeT 
0,6—0,8 Kau/M? uac rpayq. Kpome Toro, OTCbIpeBlliHe TemJI0- 
M30JIAIHMOHHbIe€ MaTepHaJIbl OpraHHyecKOrO MpOHCXO*KTeHHA 
pH MOJIOMKUTebHOH TeMIlepaType BO3yxa HauHHaIOT 
ObICTPO 3afHHBaTb, BbIAeJIAA MPH 9TOM 3HaUHTeJIbHOe KOVJIH- 
YeCTBO Telia. 

OyHako B [pakTHKe ¥wacTO TIPHMeHsAeTCA axe mpelua- 
MepeHHoe YBJIaxKHeHHe HW2KHeErO CJIOA H3OJIAIMH C WeJIbIO 
HCHOJIb3OBaHHA TOPMOS3HIIlero J@HCTBUA CKPbITOH TeIVJIOTHI 
KPHCTaJWIH3alu BODHI. 

B ycJIOBHAX PyMHHKa 9KCIeEPHMeHTHPOBaTb BCe 9TH Me- 
TOAbI H TpHeMbl BPA JIM OyAeT Wesecoo6pa3sHo. Hapo sy- 
MaTb, 4TO B HallleM CJlyuae JIA TeMJIOH3OJIAIMH 3aJI0%KeH- 
HOPO B BbIPaOOTKH Mba Jyule BCero HCHOJIb30BaTb HeOOVJIb- 
WOH COM OObIYHOM CyXOH 3aKaKH U3 MYyCcTbIxX NOpoK 
(1—1,5 m). Taxol com nMopogbl, MepeKpbiTbIii cBepxy 6ouee 
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TOHKHUMH ()paKUHAMH, a IPH BO3MOXKHOCTH PJIMHOM Ha BbI- 
COTY B HECKOJIbKO CaHTHMeTPOB, OyleT xXOpolo mpeso- 
XpaHATb Je OT TaAHHH B TeYeHHe HeNPOLOJKUTebHOTO 
MepHOa MOJOKUTebHbIX TeMMepaTyp BOSyxa Ha MOBepx- 
HOCTH B paloHax Cesepa. Hanomuum, uro Temmeparypa 
BOSLyxXa Ha PpyMHuKax CeBepa B TeyeHve CaMbIX 2KapKUX 
MeCAHeB PeKO MOAHHMaeTcaA Bbillle O°, 3a HCKIOUeHHeM 
BbIPaOOTOK, Pe MPOXOMHT OCHOBHAA BEHTHJIAIMOHHaA CTpys. 
OT oTelIsioulero JeHCTBUA BeHTHJIAMMOHHBIX CTpyi BbIpabo- 
TaHHble yYYaCTKH Mbl YCJIOBHJIHCb MpeOXpaHATb COOTBET- 
CTBYIOWIMMH BOSLYIIHbIMH TepeMbluKamMu. Takue UcKyc- 
CTBEHHO CO3J{aHHble yCJIOBHA BIOJIHe JOCTATOUHbI HW MOATBep- 
ACMAalOTCA JAHHbIMU HaGTIOMeHUU 3a COCTOAHHEM HCKOMaeMbIX 
JIbQOB, OTAe€JIbHbI€ BbIXOJIbI KOTOPbIX BeCbMa Y4aCTO HaOuJIO- 
laloTca B BbIPAOOTKAX PYTHHKOB Ha CeBepe H OH3KO NOZ- 
XOUAT K JHCBHOM MOBepXHOCTH. 

Ha cur. 12 noka3an uckonaeMblii Jel; MOMIHOCTb Mepe- 
KpbIBalOlllero erO C.10A HAHOCOB JIMIb MeCTaMH TipeBblillaeT 
0,5 mM. OueBnyHO, B OOJlee O1aPOMPUATHbIX YCJIOBMAX pyJ- 
HMKa Jie B MACCHBe, HMeIOILeEM OTPHaTeJIbHyIO TeMIepa- 
TYpPy, IPH OTCYTCTBHU HHCOJIAWMM HW Waxke OTemJiaroulero jeH- 
CTBHA BO3LyXa OJDKeH (HM, KOHeYHO, OyeT) COXpaHATHCA 
BIOJIHe HajlexKHO MOM Me€TPOBbIM TeMJIOH30JIMPYIOWIMM CJIOeM 
nopompl. Takast Temov30uIsiua OyfeT CTOMTb Heoporo, 
MOCKOJIbKY JIA ee OCYHLeCTBJI€HHA MCNOJIb3y!IOTCA IpocTeH- 
HIMe€ MePpOlpHATHA, 4YacTO MIPOBOANMble MpH MpOH3BOACTBe 
rOPHbIX paOoT WIA Apyrux Ween. 

He ocraHaBJIMBascb Ha BCIOMOraTeJIbHbIX ONepaluAax 0 
OTEIWICHHIO TPYOONMPOBOAOB HM OpraHh3all4v MpPHTOYHOH BeH- 
THJIAWMM, MOCKOJIbKY OHM JOCTATOUHO OCBOeHbI B IpakTHKe 
pa6oTbl TOPHbIX IpeAIpHATHH, pa3sOepem elle Te 3aTpyHe- 
HMA, KOTOPble MOryT BO3HHKHYTb Mp MpakTHYeCKOM OCy- 
UWIECTBJICHHH JIbLO3aKJaJKH. 

OcHOBHbIMH H3 HHX CJleqyeT CUMTATD: 

1. 3HauuTeJIbHbIe 3aTPaTbI BPeMeHH, HeOOxoUMOrO [WIA 
3aNOJIHeHHA JIbOM BbIPAOOTAHHO"O CJION, T. €. 3HAYMTCJIbHYIO 
paCTAHYTOCTb MOJIHOrO WMKIa paOoT BO BPeMeHH. 

2. OrpaHuyeHie BPpeMeHH TIPOH3BOCTBAa OUNCTHBIX paOorT 
C JIblO3aKMaIKOl MepHOOM HH3KHX TeMMepaTyp BO3Ayxa Ha 
MOBePXHOCTH. 

Cka3aTb 4TO-IH60 OMpeeIeHHOe OTHOCHTEJIbHO TIpOOu- 
%KHTCIbHOCTH MOJHOrTO UHKIa cetuac HeJIb3A, MOCKOJbKy 
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HEMOCTATOUHO BbIACHEH BOMPOC O CKOPOCTH JbOOOpas0BaHuA 
B MOX3e€MHBIX yCJlOBHAX. MaTepvaJbl NepBbIX OMbITOB B 9TOM 
HalpaBJIeHHH He NWOKa3aTeJIbHbl. MoxHO TOJbKO 3aMeTHTD, 
YTO BCe 3feCb OYAeT 3ABMCeTh OT TEMIe€PaTYPbI OXJaxKLaro- 
UleroO BOSAyXa, BMeLLaloulHxX MOpon, a Tak»xKe OT TemmMepa- 
TYPbI BOB, HCNOJIbSYeMOH JIN HAMOPaxKHBaHHA Jibla. 

YuNTHIBAaA JLOCTHTHYTbIe MpaKTHKOM MWoKa3saTeJu u HaJin- 
yve Ha HeKOTOPHIX PYAHWKax JlOCTaTOUHO pa3BepHyToro 
(PpPOHTa OUHMCTHBIX PpaOoT, MOXKHO TOBOPUTb O PallLHOHaJIb- 
HOCTH HCNOJIb30BaHHA JIbO3aKIaKH, OCOOeHHO eCJIH MpH- 
HATb BO BHHMAaHHe, 4TO BPCMA, HEOOXOAUMOe WIA NOJIHOrO 
IIMKJIa, BEPOATHO, 3HA4HTeJIbHO COKPaTHTCA 3a CUeT COBMe- 
IJ@HHA HEKOTOPHIX ONepauul U elle B OObllen CcTeMeHH 3a 
C¥eT BO3MOXKHOM HHTeHCHUKAaMMU Mpotecca HaMOpaxkKMBa- 
HUA Jib/a. 

OTHOCHTeJIbHO OpraHH3aluu padoT B JIeETHHM Mepvoy cule- 
yeT 3aMeTHTb, UTO C HACTYMJICHHEM HepHOa MOJIOMKUTeb- 
HbIX TeMMepaTyp BO3qyXa Ha MOBepXHOCTH BCerga MOKHO 
Il€peKJIOUHTb OCHOBHOe BHUMaHHe Ha FOPHO-MOATOTOBHTEeWIb- 
HbIe padOoTbl, TeM Oouvlee, YTO MPOMOJIAKUTEJIbHOCTh TAaKOrO 
mepHola B palioHax Cepepa OObIUHO He TipeBblllaeT OHOU 
Tpetu rofa. Ilpu HeoOxoqHMocTH MposoOMKaTb B 9TOT 
mepHol, MoObl4y ee MOXKHO B TaKOM CJlydae OpraHH30BaTb 
Cc OObINHOH 3aKJaKOH, MpHyeM Mpu UCHOJIb3OBAHHH 3aKJa- 
WOUHOTO MaTepHaJla C MOBepXHOCTH HeOOXOAHMO B LeJAX 
COXpaHeHHA JIbLO3aKMaKN TULATeJIbHO TePeKPbITb ee CJIOeM 
TeIMVIOH3O0JISI[HOHHBIX MaTepHaJIOB, HMeIOULMXCH Ha MéeCTE, 
Kak 9TO TloKa3saHo Ha (dur. 14. C. HacTynweHuemM xOJIOZ- 
Horo Mepvoya paOoTbl 10 HaMOpaxKHBaHHIO Jbfa MOryT 
ObITh BOZSOOHOBJIEHbI B OJIOKe WOCMe MOCTAaTOUHOrO OXJIaxKTe- 
Hua 3a008. 

BTopbIM BbIXOJOM H3 TaKOFO TIOJIOKeHHA ABJIAeCTCH Opra- 
HH3aluA Ha JIe€THHH NepHOR MOOMIYH Ha OTAeJIbHbIX yYacTKax 
M€CTOPOXKIECHHA C HCMOJb3OBAHHEM CHCTeM, MO3BOJIAIOULUX 
Tlocule OTPaOOTKH OIOKAa 3alOJIHHTh BbIPAaGOTAHHOe TWpocTpaH- 
CTBO JIbqOoM. K HUM OTHOCATCH CHCTeMbI C MarasHHHpoBa- 
HHeM H TocJekyloulen 3akJIaKOH, C pacCMOpHOH KpeNbio u 
pA Zpynax, BKouaemblx upod. MW. UW. TpyuiKkoppmm Bs cu- 
CTeMBbI, IPH KOTOPHIX HCUOJIbSYIOTCA MeTObI HCKYCCTBEHHOrO 
MOJepxKaHHA OYNCTHOTO MpOCTpaHcTBa. j 

O6a ykKa3aHHble BbIMIe PpelleHHA BMOJHe MpakTHyecKH 
BbITOJIHMMbI, MpHYeM TWepBoe ABJIAeTCA OoNee MPHeMJIEMbIM 
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€ TOUKH 3peHHA OPraHv3allMH BCero TeXHOJIOrHYecKOrO KOM- 
NI€KCa PaOOTbl PyMHHKa, BTOPOe xe MMeeT H3BECTHBIE mpe- 
HMylUlecTBa B OTHOWeCHHH COXpaHeHHA ONpekemeHHOrO TemHe- 
paTypHoro pexkuma. Iipu cocpemnorouenuu ouncrHpix paoor 
B JeTHHH MePHOA Ha OTWebHOM YUACTKe JIM TOpu30HTe pys- 
HUKa MPCACTaBJIACTCH BOSMOMKHOCTh XOPOLIO U3O0JIMPOBAaTb BCe 
BbIDPAOOTAHHOe H 3aJIOX%KeHHOe JIbAOM MpocrpauctBo oT 1O- 
cTylia Telvioro Bo3jlyxa. 

OHaKO BPA MM MOXKHO HalesATbCA Ha HCHOMb30BaHHe 
BTOPOrO BapHaHTa Ha NpakTHKe, TaK Kak JIA 9TOrO MpHU- 
JOCb Obl 3HAYHTEJIbHO YBeIMYHTh (PpOHT OUHCTHBIX pa6dort 
a TaKKe MOUTH Ha JOMOJIHHTebHbIe pacXxOAbl, cBa3anupie 
Cc Oouee NPOMOJMKUTEbHbIM ; 
noJUlep2#KaHHeM B padoueM 5 4 5 
COCTOAHHH 4acTH BbIpa6o- 


VL Yyyy 

TOK, TPAHCHOPTHbIX, BO3- YUU 
AYWHBbIX, BeHTHJIAWHOHHBIX —_, MM LLL 
rae ye 


W J PyrHX KOMMYHHKallui : 


30-50 


yctpolicts. B mopsaKe 06- Fe te |= Hy 
OUeBHJHO, MOXKHO mIpeio- TTR, 
; P |._____ 59-69 , 


2KUTb JIMUIb DJIA OTLeJIbBHbIX 

ea og FlaspHero Cese- Pur. 14. Pa3spa6orKa cioaMH C KOM- 

pa, KOTOpble MO pxAy Mpu- OHHHPOBaHHOH 3aKNayKoli: ” 

4HH padortaroT Ce€380HHO, 3Ha- ie cAcrR ee Ciaadaaactancaue Se py 

YUHTeJIbBHO cOKpallanv OUH- 4 — pysocnyck, 5 — TemOu30A A qHOHHOe n10- 
° KpbiTHe, 6 — WeJHK 

CTHbIe paOoTbI B JIeETHHH 

mepHor. 

3akaHUMBaAd BOMpoc OTPaOOTKH KPYyTOMAaMaloulux XKUVJIb- 
HbIX Me€CTOPOXKACHHH HeOOJbIUOM MOULHOCTH C JIbdO3aKJay- 
KOH, culeqyeT YHOMAHYTb O TeX BOSMOXKHOCTAX, KOTOPble OHA 
WaeT JIA BblIeMKH COJIMDKCHHBIX KH. BcewlenqcTBHe xopolllero 
CMep3aHHdA JIbdd C BMelILaIOWLUMH TWOpOLaMH WH BPeCMeCHHBIM 
KpelJIeHHeM B 3TOM CJIydde MOXKHO C 6OJIbIIMM YCHeXOM 
OCYILeCTBJIATb Pa3/eJIbHyIO HX BbIeMKy Wawke NP HaJIMynu 
H3BeCTHOH Hap yUleHHOCTH MpoMexKyTOUHOTO CNOA WYCTbIx 
nopow. Secb TOJIbKO TIpPHAeTCA BHUMATeJIbHO HaOsUOaTb 3a 
BbINMOJIHEHHEM JIbJOM BCero BbID aOOTAHHOrO CJIOA. 

Ilepeligem K ApyrHM BapHaHTaM HCIIOJIb30BaHHA JIbO- 
3akJlaqKH, TIpHYeM CXeMY HW OpraHh3alluto B3aKJIAaOUHbIX Pa- 
60T OCTaBHM IIPHHUMUNaJIbHO TperkHen. 

Pa3pa6orka KpyToMaatoulux MeCTOPOXKMeHHH SOOJIbINON 
moulMocTu (cBbile 5 M) OCYyecTBJIAeTCA WHOrAa cuIOeBOH 
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CHCTeEMOH C BbIeMKOM KaMepaMH IIMpuHOKH oT 4 wo 12 M. 
BpleMKa M@2KKaMePHbIX IeJIMKOB, HMeIOWHX WupHHy or 4 
io 6 M, OpraHH3yeTcs IIpu sTOH CHCTeMe BO BTOPy!O cTaJHIO. 
Ha dur. 15 noka3aHa cxeMa BO3MO%XHOrO HCIOJIb30BaHHA 
B JaHHOM cCJly¥ae Jibda MIA 3aKaKH BbIPaGOTaHHbIXx 
KaMep. JBovJiblidM MpeHMYLIeECTBOM ero HCHOuIb30BaHHA 
ABJIACTCA MPHMeHeHHe TOM 2%Xe CHCTeMbI WIA BbIEMKH MexK- 
KaMePHbIX WeJIHKOB. BbleMKa NOceqHHX OObIYHO OCyLlecT- 
BJIACTCA B IpakTHKe APyrHMH CHCTeMaMH UH He BCersa Mpo- 
XOMMT yauHo. JIlbqo3sakslakKa BCIeACTBHe e€ MOHOJINTHOCTH 
IlO3BOJIHT, BeEPOATHO, OCYLIECTBHUTb 3TY OlepallHwio 6e3 Oco- 
ObIX OCJIOXKHEHHH. 


Mur. 15. Pa3spaOoTKa FOPH30HTAJIbHBIMH CJO- 
sAMH C BBIEMKOH KaMepaMH: 


7 — pyna, 2— en, 3 — BeEHTHAAWHOHHad T1poceuka 


Hcno.ib30BaTb Je MOXKHO IIpH CHCTeMaX C KpelJIeHHeM 
MW 3akIanKkon. []penMyulecTBOM JIbqO3akJlaqKH WH B JaHHOM 
clyyae ABJIAeTCA IOJIHAaA MOHOJIMTHOCTb e€ H3-3a XOpoluero 
CMep3aHHA JIba Cc JepeBOM HM BMeLLaloOuWlMMH MopowaMu. 

PaccCMOTPHM BO3MOKHOCTb HCMOJb3OBaHHA JIbO3akKIaKU 
IIpH pa3pa6oTKe poOccbINHbIX MecTopoxTeHHl. Han6oulee co- 
BePpUICHHOH H3 UCHOJIbSYIOWLHXCA 3eCb CHCTEM OUHCTHOH BBI- 
€MKHM CUHTaeTcA CTON6G0OBad. Ona 4acTO MPHMeHAeTCA B IIpak- 
THKe WIA paspaO6oTKH OCTaTOUHO KPYMHbIX MO 3anacaM 
MeCTOPOMTECHHH, MpHuem MOObI4a HAYHHAeTCA TOJIbKO Toce 
Toro, KaK BCce IWaxTHOe MOJIe HapesaHo. Orpa6oTka opra- 
HHM3yeTCA YCTYMaMH OT rpaHHIL WaXxTHOrO MOJIA NO HalpaB- 
jleHuio K waxte. Lupuna cro60B ycTaHaBJIMBaeTCA B 3aBH- 
CHMOCTH OT YCTOHYHBOCTH KPOBJIH HW KOJIe6sleTCA, TO HMerO- 
ILMMCA JaHHbIM UpakTuKy, oT 10 no 20 Mo. 
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IlomMuMO kpeleHua BbIpPa6oTaHHble yuacTKH yYacTHUHO 
3aKaWbIBAaIOTCA OTCOPTHPOBaHHOH Noposol. IIpu 6onputom 
WaBJIEHHH YaCTO UCHOJb3yeTCA YCHJICHHOe KpellIeHHe C ABOH- 
HbIMH HW axe TPOMHbIMH NOLXBaTaMH. Bce stu BubI Kpen- 
JIGHHA NPHMCHAIOTCA B CTOJIb 3HAYHTCJIBHBIX PasMepax, 4TO 
He MeHee 40—45% orpa6oraHHoro WaxTHOrO MOJIA ocTaeTca 
3aKPeIWICHHbIM JepeBOM HU 3aJIOKeHO BPyyHylo OTCOpTUpo- 
BaHHOH nmopogzokw. IIlpu stom pacxofyerca OobU0e KOVUIM- 
YeCTBO KpelexKHOrO Jleca H padouel CHI, MIPHYeM H3B/IeUb 
Jec M3 BbIpadoTaHHoro MpocTpaHcTBa He BCerga ylaerTca 
axke YacTHYHO. 

Bce 9TO MO3BOJIAe€T PCKOMeCHAOBATh WIA OMpeeJIeHHbIX 
IIPHPOAHbIX YCJIOBUM 3aKJlaKy BbIPaOOTAaHHOTO pocTpauH- 
CTBa JIbqOM. OuvcTHyio BbIeMKy 3€Cb OCYLIECTBJIAIOT OT- 
Jl@JIbHBIMH JIGHTAMH UYepes OFHY, Kak 39TO MWOKa3aHO Ha 
(pur. 16. Ulupuna ux onpeqemutrca B KaxKOM KOHKpeTHOM 
cuyuyae COCTOAHHeM KpoOBIM. BbrlemKy WeJIMKOB, OCTABJICHHbIX 
Me@XKLY JIGHTAMH, MbICJINTCA OPPaHH30BaTb JIMUIb MWoce Toro, 
Kak JICHTbI B OIOKe OYAyYT BbIPaOoOTaHbI MOJIHOCTbIO 4H 
3anlOJIHeHbI JIbOM. Bcio OTCOpTHpoBaBIyocA B MMporecce 
OWMCTHOH BbIeEMKH TIYCTyIO Moposy culekyeT UCHOb30BaTb 
JIA 3aKJIaKH JICHT, CM@2KHbIX C OTKA@TOUHbIMH BbIpadoT- 
KaMH, 4TO TO3BOJHT 3aKPeMHTb MOCMeHHe TOJIbKO OObIY- 
HbIMH JIBCPpHbIMH OKJawaMH. 

C mocuelyIOulHM OJIeeHeHHeEM KAaMeHHOM BbIKaAKH Ta- 
KHe OTKATOUHbIe BbIPAaOOTKH OYYT XOPOLIO MpOTHBOCTOATb 
TOPHOMY JaBJIeHHIO IPH COXpaHeHHH B OTPaOOTAHHOH yacTH 
IUaXTHOMO I1OJIA COOTBETCTBYIOULeErO TEMMepaTyPHOrO perxKuMa. 
J\a coxpaHeHHa mocJeqHero CleqyeT ACMOJIb30BaTb 3HMHIO}O 
xaho3sapaAKy, Kak yka3aHo Bpllle. [IpaBusbHoe pacrpe- 
WesIeHHe OXMarxKLaloulux MOTOKOB BO3/yxXa TIO CJIOXKHON CH- 
CTeMe FOPHBIX BbIPAGOTOK B 3TOM CJIydae MOXKeT ObITh O- 
CTHTHYTO TIPH MOMOUM JIerKHX BPeMeHHbIX epeMbI¥eK H 
jmaxe mlapycos. [lepemprukn, KoTOpble CJleqyeT COXpaHHTb Ha 
NeTHHH TepHo WIA H30JIAILMH BbIPAOOTAHHOrO WaXTHOTO 
OIA, MOFYT ObITb TOJIVYYeHb! 3a CYeCT HAMOPAXKUBAHHA JIbMa 
Ha JlerKHii JepeBAHHbI KapKac. TemJlon30JIAuHA HapyXHOH 
CTCHKH TePeMbIYKH JIerKO OCYLL[eCTBJIAeTCA IIPpHMeHeHHeM 
MeCTHBIX MaTepHasios. Jlo6pl4y B JIeTHHH MepHO MOKHO 
6yheT BbIHeECTH Ha OTICJIbHbIM yYaCTOK, COBePIIeHHO H30JIH- 
POBaB TEM CaMbIM 3aJIO%KeHHOe JIbAOM BbIPaboTAaHHoe Mpo- 
CTPaHCTBO. 
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Bce 3TH coo6paxKeHHA WeJIMKOM MO?KHO OTHECTH H K CH- 
cTeMe OTPa6OTKH Y3KHX poccbiNeH MONMepeyHbIMH JICHTaMH. 
B 3TOM cJlydae BBIeMKY JIePKO OCYLLECTBUTb 3a460AMH, pactio- 
JIOXKCHHbIMH B WIaXTHOM NOpsKe, HU MPpOBOAHTb ee OT IaXTbl 
K PpaHHlaM WaXTHOFO JIOJIA, YTO ABJIACTCH 3HAYHTEJIbHbIM 
IIpPeHMYLLeCTBOM. 

Eule HeECKOJIbKO CJIOB 
O CHMOUIHOH BbIeMKe 
Ha pocecpimax. Ha 
Kpatiuem Cepepe uac- 


Castle. Moe eS 
aii Pt) BD 
Soe eee) 4 72> 
— <_— 


eee 


TO lpakTHKyeTca UX 
oTpa6oTKa JJaBaMH, 
IpH4eM JWI BPeMeH- 


4 zd (I Wa Horo =: MO lep2k anya 
4 a 2 ba KDOBJIH COJIbSY!0T 
TT 4 P s y 

| Laem Lt) ZZ KOCTDPBI, OpraHHyto 


Kpellb, a IpH MMJIOXOH 
KPOBJIe OCTABJIAIOT Ie- 
JIVK He oct: ee ere anon 
yacTb Me€CKOB C Mpo- 
MbIILJIGHHbIM  COep- 
>*KaHvem Metaulusa. Lle- 
JIMKM WM UaCTb Kpenue- 
HHA JIEPKO MO2KHO 3a- 
Me€HHTb JIbJO3 aKa I- 
KOH, UCHOJIb3yA ee B 
BUe OTeJIbHbIX CTOJIOOB H JICHT, MOJLYYeHHRIX IYTeM HaMO- 
paxkKHBaHHsA JIbla B JepeBAHHOM KapKace. 

Ja BbISCHEHHA IKOHOMHYECKOH: CTOPOHbI O3HAKOMUMCA 
BHayasle C HMMeIOWIMMHCA WOKa3saTeJIAMH CTOHMMOCTH 3aKJIa- 
JOUHBIX paOOT B OOBIUHDIX YCJIOBHAX, OCYIMLeCTBJIAeMbIX 
B HacTOAllee BPCMA HECKOJIBKHMH OOULEMPH3HaHHbIMU MeTO- 
amu. CuleyeT 3aMeTHTb, YTO MOCTaTOUHBI OMbIT MpHMeHe- 
HHA CHCTeM C 3aK a KOM WM BO3pociiiad TexXHHY¥ecKasd BOOpy- 
2KCHHOCTh LTOPHOHM MPOMbIIJICHHOCTH MO3BOJHIM B 3HaUH- 
TeJIbHOH Mepe YeCWIeBUTb 3aKIaOUHble paOoTbl WH MOBbICHTD 
ux addextuByoctb. B nacroslllee BpeMaA IWHpoKoe pacnpo- 
cTpaHeHve B FrOPHOH MPOMBIMIVIeCHHOCTH OJyunvla CamMorTeu- 
Haw 3akJlal\Ka WU 3aKJlayKa CKpellepamMu. CTOHMOCTb 9THX pa- 
6oT Ha 25—40% HuxKe, YeM pH pyyHoH 3aKmarKe. 

Ene 6oulee sekTHBHOH ABJIAeTCA rHAposakslalqKka. On- 
HaKO HeECMOTPA Ha 3HAYHTeJIbHOe CHHXKCHHE CTOHMOCTDb 3a- 
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@ur. 16. Paspa6oTKa poccbInw JIMHHbIMH 
CTONOAMH C JbdO3aKNaALKOH: 
J] —3akpenmeHoO ykKaqtKOH HU JAbMOM, 2— JIblO- 


3aKIalka, 3 — 30/JIOTOHOCHHIM MuacT, 4— BeHTHASA- 
WHOHHDIM wypd, 5 — HallpaBeHHe BeHTHJIAILHH 


KJIaOUHbIX PaOOT BCe Ke OcTaeTCA BeCbMa BBbICOKOH. Tax, 
€CJIM JIA OPHCHTHPOBKH TpHHATD Aanubie B. M. Tlonosa [10], 
TO CpeHAA CTOHMMOCTb 3aKJaOUHbIX paOoT Ha pyHHKax 
Ypasa KoNeOsetca oT 13 go 32 py6/m>. Tpenenp ee Koue- 
OaHHH TIA OTJ[@JIbHbIX CHOCOOOB CBeeHbI HaMH B Tabu. 9. 
OTH MOKa3aTeIH XapakTepHbl Oosee WIM MeHee TOKO LWIA 


TaoOwmnma: 9 
CTOHMOCTb 3aKNalO4HbIX paOoT Ha pyaHuKax Ypana 


CTOHMOCTb SPOIL 
Cnoco6 3aKlaounbix paborT 3aK 1a LOUHbIX x ByaHone™ 
pa6or, py6/m® | saxnaaKu, % 
| 
Py4Had 3aKalKa pH CHCTeMe OUYHCTHBIX 
paOoT rOpH30HTaJbHbIMH CAOAMH. . . 32 100 
CamotTeyHad 3aKalka MmpH cuHcTeme 
OUHCTHOH BHIEMKH HaKJIOHHbIMH CJOAMH 22—24 70—75 
CxpenepHad 3aKialKa mpH cucteme 
OYHCTHOH BbIEMKH POPH30HTAaJIbHbIMH 
CNOAMH 6e3 KpenJeHHA aa: 19—22 60—70 
DuapaBinyeckad 3aK alka pw CHCTeMaXx 
OUHCTHBIX paOOT FTOPH3OHTAJIbHbIMH H 
HaKJIOHHbIMH CJIOAMH oe 13—10 40—60 


MeHbIX PYJIHHKOB Ypavla, y2xKe JlaBHO OCBOMBIIMX CHCTeMbI 
POPHbIX paOOT Cc 3aKaKOH. 

B wesIoM MO POpHOM MPpOMbIINJIGHHOCTH CTOMMOCTb 3a- 
KJIaMKH KOJIe6JleTCA B OOJIee WIMPOKHX Tpeemax H OGObIYHO 
OHa 3HaUMTeJIbHO BbIMe MPHBeeHHbIX JaHHbIxX. OOulaa cTon- 
MOCTb 3aKJAKH CJlaraeTCA H3 paCXOJOB, CBA3AHHbIX C JOOBI- 
ye 3akaqOuHOoro MaTepHasa, JOCTaBKOH ero Ha MOBepXHoO- 
CTH WH B PyJHWKe 2O MecTa Ha3HaueHHsA, HU H3 CTOMMOCTH 
pa6or mo paciipesqeseHHIO JOCTaBJIeHHOrO MaTepHaJla B BbI- 
paOoTaHHomM mpocrpauctBe. IIpH 9sTOM CTOHMOCTb OObIuH 
WM TpaucnopTupoBkKu jocTuraer 60% o6mleH cToHMOcTH pa- 
O60T MO 3ak/adKe. 

BonocuaGxKenue MPH JbOZaKMayke Oyler COCTAaBJIATb 
3HAUUTebHO MCHbIUMit MpOleHT; 10 WeHHUKy u3qaHna 1951 r. 
cpequaa cTtoumoctp | M?® BOJbI B 3HMHHM Mepvos Ha Npo- 
MBILJICHHBIX Tpetipnatuax B Axkytrckow ACCP u B mpuuie- 
raloluux K Heli pafioHax onpesemaetca B 3,7 pyOusa. Cpen- 
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HAA CTOMMOCTb BOJbI Ha YTOPHbIX MIpeAMPHATHAX YCJIOBHO 
npuHuMaetca no 3 py6/mM*. JpyrumMu culioBaMy, pv UCHOWJIb- 
30BaHHH JIbLO3SaKIaIKH B 3Ha4HTeIbHOH Mepe OTIHayT Bce 
pacxOJbl, CBA3aHHbIe C WOObYeH HW TPaHCHOPTHPOBKON 3a- 
KJaLOUHOrO MaTepHaJla H COCTAaBJIAIOULMe OCHOBHY!O CTAaTbIO 
pacxonoB. Ilostomy cTOMMOCTb JIbdO3aKJaKU OyeT, B OC- 
HOBHOM, OMpee@JIATbCA PaCXOMaMU, CBA3AHHBIMM Hellocpel- 
CTBCHHO C OpraHv3allve HaMOpaxKHBaHHhA JIbda B_ BbIpa- 
OOTaHHOM IIPOCTpaHCTBe. 

Mcxola 43 MpaKTHKH CTPOHTeJIbCTBA JICMAHbIX CKJIaOB U 
YCJIOBHH HX MPOH3BOACTBa, MaJIO YeM OTJIMYAIOWLHXCA OT 
upeqnouaraeMbIxX B PYAHHKe, WH CMeTHO-()MHaHCOBOrTO pac- 
yeTa Cor3srumupotTopra WIA THMOBbIX MpPpOeKTOB JIC AHBbIX 
CKaOB, MOXKHO ToJlaraTb, UYTO CTOHMOCTb HAaMOpaxKUBaHuA 
Jiba B PpyAMHHKe He OyaeT MpeBbilaTb 3 py6/M?. YuuTpiBad 
JOMOJIHHTeJIbHbI€e PaCXOJIbl, CBASAHHbIe C BOMOCHAO*KeHHeM, 
OpraHHh3sallven CihelMaJIbHOH BeHTHIAUHM JIA HHTeCHCHBHOTO 
IIpOBeTpHBaHHA BbIPaOOTOK, HU Apyrve Oovlee MeJIKHe pac- 
XOJbI, YBeJIH4YHM OOLULYIO CTOMMOCTb JIbMO3aKaKH BIBOe. 
B TakoM culyuae oHa He OyfeT peBblliats 7—8 py6/M?, 
T. @. Jibdo3akslalka OyeT CTOHTb BABOe TelleBJIe rHApo3a- 
KJlay[KH — HaHOolee SKOHOMHYHOrO MeTOa H3 TMpPpHMeHALO- 
IHXCH B HaCTOslee BpeMaA. 

To Xe MOXHO CKa3aTb H IPH CpaBHeHHH JbLOZakMaNKu 
C JPyrMMH TpaKTHKYIOUWLHMUCA MeTOaMH MCKYCCTBeHHOrO 
nowWep2xaHua BbIpadoTaHHoro MpocTpanctTBa. Bo3sbMeM JIA 
ipHMepa HanOowvlee paciipoctpaHeHHoe B TOPHOH MpoOMbBIIII- 
JIGHHOCTH KpellieHHe JepeBoM. CpeqHHl pacxo KpenexHOoro 
Jieca Tp pa3spaOoTKe PyHbIX MeCTOPOXMeHHH KOeO/eTcA 
B Mmpenemtax 0,03—0,20 m? u mpu pa3pa6orKe poccpinel — 
0,10—0,23 M3 Ha KaxkabIi KyOHYeCKHH MeTp ROObITOM ropHoli 
maccp [7, 11]. Jia nau6omee pacnpocTrpaHeHHbIx B Haller 
rOPpHOH MpPOMbILWJICHHOCTH CHCTeEM pa3spaOOTKH 3TH MoKa3a- 
TeJIM IpHBemeub! B Tabs. 10. 

M3 ra6a. 10 BugHo, 4TO MpnH HCMOb30BaHHH CHCTeM 
C KpelJleHHeM Ha Kaxkple 5—10 m® no6blroH ropHow Maccbl 
pacxonyetTcs B TOpHOH MpOMbIlweHHocTH | M® J[peBeCHHHT, 
CTOMMOCTb 3afOTOBKH KOTOPOH B CeBePHbIX paHOHaX peMKO 
oOxomutTca meulepse 30—50 py6set. Ente pple croumMocts 
TipMBO3HOrO KpellexKHOrO Jleca B TyIyOOKHX paHoHax Cepepa. 
B 9TOM CJly¥ae CTOHMOCTb CAMO JPeBeCHHbI, UCHOJIbsyeMoli 
JIA KpelIeHHA, 6€3 yYeTa CTOHMOCTH HeEOOXOAUMON pabouelt 


iP) 


Ta6nuna 10 


Pacxoy, KpellexKHOrO Jleca Np HCHOND3OBaHHH OTICNbHbIX 
CHCTeM, paspaOoTKH PyJHBbIX H POCCHINHBIX MecTOpoxKeHHH 


Pacxogz seca Ha 1 M3 
Cuctema pa3pa6oTKH LOOvITOK ropHo 
Maccbl, M® 


PyaHble MeCTOPOxK eHHHA 
ROOM UCHHCM Mh. pula ears cacti os an ayia 0,1 —0 
C KpeMMeHHeM H 3aKNaqKoH. ...... Oa 0.20 
C 3aKNaqKon . eee es 0,03—0 

PoccbINHbIe MeCTOPOXKTeHHA 


KOPOTKHMH CTONO6aMH TIpH ycToHunBot 


OCn Cs a ore 0,18—0,20 
TO 2#Ke IPH CaOoH KpoBe hee ee 0,22—0,23 
IAMHHBIMH CTONOaMH TIpH ycToHunBol 

KpOBue na & Nan Lae 0,10—0,12 
TO 2#*Ke MpH ciaOoH KpoBe 0,12—0,14 


CHJIbI JIA erO YCTAHOBKH OyeT HAMHOYO IIpeBbILWaTb OOLLYy!0 
CTOMMOCTb 3aKJIaJKH JIbJIOM. 

CuleOBaTeJIbHO, Wake MPH MCHOJIb3OBAHHH JIbla XOTA OBI 
AA 3aKaKH BbIPAaOOTaHHOrTO MpOcTpaHcTBa BepXHHX TopH- 
30HTOB Ha pywHuKax Cepepa. Mord Obl ObITb CIKOHOMJICHDI 
OrpOMHble KOJIMYeCTBa JIECHbIX MaTepHasoB. Bo3MoxHOCTb H 
PpalMOHaAJbHOCTh MOMOOHOH OllepallwH He BbI3bIBaeT KAKMX- 
3H60 COMHEHHH C POPpHO-TeXHHYeCKOH H ZKOHOMHYeCKOH TO- 
ueK 3PeHHA. 

Jleq Mp [paBHJIbHOM ero HCMOJIb30BaHHH MOXKeT aTb 
3HaUHTeJIbHbIe IIPCHMYILecTBa Mepea BCeMH JAPYrHMH BBIIOJI- 
HHTeJIAMH, a Jbko3akalkKa —lepe, APyrHMu MeTOaMH UC- 
KYCCTBEHHOroO MOMepxKaHiA BbIPAOOTAHHOrO MpocTpaHcrTsa. 
Heib3a OTPHUATb, ITO JbLOZakKMayKa, KaK UW Apyrve MeTOAHI, 
MOMMMO TOJIOXKUTeCJIbHDIX HMeeT UH PA OTPUMATeJIbHbIX CTO- 
pou. K HHM OTHOCATCA OCcOOble yCJIOBHA Tpya IipH HamMopa- 
2KHBAHHH JIbia B OUMCTHbIX BbIPadoTKaX. PaOoTbl, CBxA3aH- 
Hble C STO OMepalleli, LOJMKHbI ObITb OTHECEHbI K OCOOHIM, 
TPeOyIOlUM CHaO*KeHHA paOounx cMelMaIbHOH OOyBbIO Hi 
TelJIoH omexKMOM. OctTaJIbHble OMaCeHHA OTHOCHTeJIbHO CcrIle- 
WHduynocTH ycOBuH TpyZa ropHopaOounXx, 3aHATHIX Ha 
OYHCTHBIX padoTax C JbO3aKaLKOH, ABJAIOTCH HeOOOCHO- 
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BaHHbIMH. ITO NOATBeEp*MaeTcA PATOM HaGsOMeHHU 3a Mpo- 
H3BOUTeCJIbHOCTbIO H 3a60JIEeBAaeMOCTbIO paOOUHX Ha MHOTHX 
rOPpHbIX TIpeAMPHATHAX, PaCMOJIOMKeHHbIX B OTMaJICHHbIX Ce- 
BepHbIx paloHax. IIpH noHuxXeHHH TeMMepaTypbl BO3Lyxa 
5B pyHHuKe 20 —20° 06a 9TH MOKa3saTeJIA He HAMHOFO OTKJIO- 
HAIOTCA OT OOKIUHHIX. TemMMepaTypa B OUMCTHHIX BbIPaOoTKAaX, 
3aJIOX%KCHHDIX JIbJOM, He JOJKHAa ObITh HHKE YKa3aHHOTO 
mpemesa jlaxke mocJle HHT€HCHBHOrO UX MpOBeTPHBAaHHA. 
HecoMHeHHO, 4TO MOCJIe NepBOH 2%e OTMaJIKH MOBepXHOCTb 
HAMOPOXeHHOrO JIbda MOKPpOeTCH Me@JIKHMH OCKOJIKAMH 4H 
IbIJIb1O, UTO MO3BOJIUT ONe€PpHPOBaTb Ha Hel JaxKe c Sobek 
YBeEPeHHOCTbIO, YM Ha TeX Ke BPeMeHHbIX TOJIKAX, KOTO- 
DbIMH TaK YaCTO MOJIb3yIOTCA B TOPHOM jleJle MPH OWHCTHbIX 
padotax. 


3AKJIOYEHHE 


Kak yxKe OTMe¥aJIOCb, Hes O BO3MOXKHOCTH HCHOMb30Ba- 
HHA Jibqa B KAveCTBE 3aK/aOUHOFO MaTepHaJa H OMBbITbI ero 
NPOMBIINJICHHOrO HCHOJIb30BaHHA IIPHHaeKaT YHKeHepaM- 
MPpOH3BOJCTBeEHHHKaM. 

ABTOPbI STHX MpeowKenHi OObIMHO yeJIAIH OCHOBHOe 
BHHMaHHe J[eHCTBHTCJIbHbIM H MHHMbIM Kay¥eCTBaM  JIbJO- 
3aKaKH. OKCHepTbl %Ke B CBOHX 3aKJIOUCHHAX OTTeHAVI 
B OCHOBHOM TOJIbKO OTPHIaTeJIbHble CTOPOHbI NpeOx*KeHHOH 
HeH, IpH4eM U4aCTb H3 BbICKA3aHHbIX OMACeHHit He HMeeT, 
MO HalleMy MHeHHIO, JOCTaTOUHbIX OCHOBaHHH. Bce 3To O6b- 
ACHAeCTCH HOBH3HOH HU CJIOAKHOCTbIO MOCTaBJICHHOrO BOTIpoca 
HM OTCYTCTBHeEM Pa MCXOHDIX JAHHBIX, YACTb KOTOPbIX HaM 
Bce Ke yalocb Ooulee WJIH MeHee MOJIHO OCBETHTb B HaCTOA- 
mew paodote. i 

Takoe oO6O06lUleHHe MO3BOUIAeT MH ceHuac Ooulee MOJO 
OM€HHTb CYUIHOCTb H MpakTHYeCKYIO 3HA4YHMOCTb Pa3JIMUHbIX 
MpeOKeHHH, a Tak»xKe TO HU3BeECTHOH CTeMeHH MpelyralatTb 
Te 3aTPYNHeEHHA, KOTOPble HeH30eXKHO BO3SHHKHYT MPH JLaJib- 
HeHIMAX MOMbITKAaX MpPaKTMYeCKOrO HCMOJIb3OBaHHA JIbO3a- 
Kula Ku. 

OueBH HO, IPH 3TOM HEOOXOAUMO HCKJIIOUUTb H3 paccMo- 
TPpeHHA 3aTPYAHeCHHA, KOTOPble MOryT BO3HHKHYTb IIpH He- 
MpaBHJIbHOM BeeHHu paOoT MO JbosakantKe. B nepsByro 
cyuepeyb K HHM OTHOCHTCA 3aMeJVJIeCHHaA CKOPOCTb Mpomecca 
JIbOO6pa30BaHHnA TPH HAaMOPaxXHBaHHA JIba NOJIMBOM, YTO 
MOXKeT ObITb Pe3yAbTATOM HeMOJIHOMWeHHOCTH IIpeABapuTeJb- 
HOTO OXJaxKMeHHA MPH ca6OM MIpHToOKe XJlaqoareHtTa — BO3- 
myxa Cc NOBepXHOCTH HM Mp HCHOJb30BaHHH MpH HaMopaxku- 
BaHHH JIbla BOJbI C HOBbIMeHHOM TeMMepaTypou. 
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BropbiIM HaHOoulee CYICCTBeEHHbIM [OJIOXKCHHEM TaKOrO 
NOpALKAa ABJIAIOTCA UaACTO BCTPeUarOlLlHecA B 3aKJIIOUeCHHAX 
omaceHHA 3a IeIbHOCTb JIbqO3aKJIAXKM B JIETHHH TepHvod. 
IIpu cooTBeTcTBYIOMLeH H30JIAIHH BbIPaGOTAHHbIX H 3aJIOXKeH- 
HbIX JIbOM OJIOKOB HET HaMOOHOCTH JOKa3bIBaTb BO3MOX- 
HOCTb COXPaHeHHA JIbkosakakH. Kak yxKe OTMeuaJIOCb, 
B TIpHpoke MbI BCTpeyaeMCA C OFPOMHbIMH 3aJlexKAMU HCKO- 
maeMoro Jiba, HaXOJAMleroch B COBeEPIIeCHHO OJMHAKOBbIX 
YCJIOBHAX. ITO, MO HalleMy MHEHHIO, ABJIAeCTCA JIYALIHM JO- 
Ka3aT@JIbCTBOM He€COCTOATCJIbHOCTH MOMOOHbIX OMaceHHl. 

Ja TOrO UTOObI MOKOHYHNTH C TaKOrO pola MOJIOAKeHHAMH, 
OCTaHOBHMCA elle Ha OMHOM H3 HHX, UMerlolleM CkKopee 
He Te€XHH4eCKHH, a TIPHHUMMHaJbHbIn xapaktep. I]pu omeHKe 
Jibqa B KayecTBe MaTepHaJla JWIA 3aKJIaqKM HWHble CiemHa- 
JIMCTh! HCXOAAT H3 MpakTHYecKOrO 3HAYeHHA 3aKJIaKM Kak 
MeTO.a, HMelolulero B HaCTOAIUee BPeMA He3HAUHTeJIbHOe 
pactipoctpaHeHve B lWpakTHKe. Takow MOAXOq sABJIAeTCH 
HeMpaBHJIbHbIM IIPH pelWleHHH JOOOH HOBO TeXHHYeCKOH 
3ayauH, a B JaHHOM CJIy¥ae MO3BOJIAeT CY3HTb H OrpaHu- 
YHTb OOJaACTb BO3MOXKHOPO HCHOJIb30BaHHA JIbO3aKJIaKH. 
SakllaqKy KaK MeTON HCHOJIb3yIOT CeHYac MaJIO H MJIOXO 
MOTOMY, YTO OHa oporas, a He MOTOMY, 4TO ee CJIOXKHO 
IIPHMeHHTb B TeX HIM WHbIX TOPHO-TeXHHYeCKHX YCJIOBHAX. 
ToJIbKO C TAaKHX TO3HIMH MO2KHO UH CJlesyeT pacCCMaTPHBaTb 
umero OO UCHOMb30BaHHH JIbka B KavecTBe 3aKJaOUHOrO 
MaTepHaJla, a Ppe3YJIbTaTbI TePpBbIX OMbITOB B MPOMbILIIJIeH- 
HOCTH HW TpeJIO*KeHHbIe CX€MbI—KaK [epBble MOMMbITKH 
BeILeCTBCHHOrO BOMOULEHHA TMpeWIOHKeCHHOM Uen, KOTOPpIe 
UaCTHYHO MO3BOJIAIOT BbIABHTb TaxUlLWech B Hel BO3MO%XK- 
HOCTE. 

PaccMOTPHM NOJOXKeHHA, KOTOPble HMeIOT TOA, COOol H3- 
BeCTHOe OCHOBaHHe. Cpeqw HHX YacTO BCTpeyaeTCA MHeHHe 
O CJIOXKHOCTH ONepallwH MO HaMOPaxKHBaHHlO Jbla B MOD- 
3€MHbIX YCJIOBHAX. Oco6eHHO TpyOeMKOH HM TpakTHYeCKH 
HeBbIMOJIHHMOW CUHTaeTCA H30JIAIHA BbIDAOOTAHHOM KaMepbl 
WIM MOJOCTH OT OKPy2KalOUIMX BbIPAOOTOK C IeJIbIO Mpey- 
MIpexKeCHHA YTeYKH M3 HHX BOMbI HM fake OXMaKeHHOrO 
BO3LyXxa. . 

B kKakoli-To Mepe ellle MOXKHO COrlacHTbCa C MHeHHeM 
O TeX 3aTPYIHECHHAX, KOTOPbIe MOryT BCTPeTHTbCA MPH Ha- 
MOPaxXKHBaHHH JIba B BbIPAaGOTKAX, MOCKOJIbKY PeUb HAeT OO 
CCBOCHHH HOBOTO HMPOHSBOACTBeHHOrO TMporecca. 
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OmaceHua %Ke OTHOCHTeJIbHO BO3MOMKHOCTH H30JIAILMH BbI- 
‘paOoToK Nepex JbO3sakMaMKoli He ABMAIOTCH O6OCHOBAH- 
HbIMH. Kak oKasaJIM OMBbITHI, WIA ITOTO MOcTaTOUHO OyqerT 
B XOPOINO OXJaKICHHOU KaMepe HIM MOJIOCTH 3aeJlaTb BCe 
pyMocnycKH HM XOMKH KpellbiOo, a 3aTeM HOMMTb HeCKOJIbKO 
pa3 3afeJIKy H TpelllMHOBAaTbIe YYaCTKH TOHKOH cTpyelt oxwa- 
*KMeHHOH Bob. pu Takux ycJIOBMAX MJICHKM BOMbI CKOpO 3a- 
Mep3aloT, a OOPasyIOUIMlicA Je MIOTHO 3aKpbIBaeT BCe Tpe- 
ULMHbI, WeIM H Apyrve MeKHe OTBePCTHA. 

H3n0x%KeHHoe MOLTBepxKaeTcA JOCTATOUHbIM OMbITOM 
CTPOHTEJIbCTBa JICAAHbIX H30TCPMHYECKHX CKIaLOB MW Apyrux 
coopyxKeHHit 3 JIbda. IIpu ux Bo3BeeHHH OGODINHO HCHOJIb- 
3yeTCA TOJIbKO rpyOblh JepeBAHHbIMT KapKac, UpH MOMmoILN 
KOTOPOTO HaMOPaxXKHBaloTcA CBOAbI H CTeHbI COOPyXeHuuil. 

HamopaxkuBaHue Jbla MOJMBOM M0 HaKJIOHHbIM IIOCKO- 
CTAM OCYILECTBJIACTCA BeCbMa YCIIeMIHO, H BCe ONepallMu mo 
HaMOPaxKHBaHHlO HE ABJIAIOTCA HACTOJIbKO CJIOXKHBIMH H Tpo- 
MO38QKUMMH, 4TOObI HX HeJIb3A ObIIO OCYULECTBHUTb pH COOT- 
BETCTBYIOIWeH MOATOTOBKe H OMbITe B MOA3CMHbIX YCJIOBHAX 
pYJHHKa. 

C —pyrol CTOpOHbI, HH3Kad TeMMepaTypa BO3fyxa, AB- 
JIAIOULaACA B JLAHHOM CJIy¥ae OCHOBHbIM (PaKTOPOM YCHVJIeH- 
HOrO HaMOPa2xKHBaHHA Jiba, OyeT B 3HAYHTeJIbHOH Mepe 
OCJIOXKHATh BOJOCHAOKeHHe. SeCbh MPHXOMUTCH CUHTATLCA 
C€ He€OOXOAHMOCTbIO YCTPOHCTBA WIA WesleH BOLOCHaOxKeHHA 
B 3HMHHU MepHoO cCielMaJIbHBIX THAPOTeXHHYeCKHX COOpy- 
2KeHHM, OTeIWICHHbIX BOJOMPOBOOB H T. TM. SaMeTHM, UYTO 
CTOHMOCTb BCeX 3THX COOPy2»KeHHH, a TakKxKe WH CTOMMOCTH 
paOor NO THApou30uIANH BbIPaOoTAaHHOrO MpocTpaHcTBa 
repel HaMOpaxKHBaHHheM JibJa HU TeMJIOHZ0JIALHH BbIPAaOoTAaH- 
HbIX WH 3aMOJIHCHHbIX JIbJOM OJIOKOB, BO BCAKOM C.Iyuae, Oy- 
RYT HW2Ke CTOUMOCTH paOoT No MOGbIYe CyXOl 3akKWaKU Oe3 
yueTa TPaHCHOPTHbIX paCXOOB, CBA3AHHBIX C MOCTaBKOH 
NOObITOTO MaTepHawla K MecTY Ha3HauyeHHa. 

Bomee OGOCHOBaHHBIMU SABJIAIOTCA COOOPaxXeHHA O BO3- 
MOXKHOM YJWIHHeEHHM MepHola OTPaOOTKH OTIeJIbHbIX OJIOKOB 
HM TOPH30HTOB pyHHKa. OcHOBaHveM JI TAKMX OMaceHHl 
“SBJIAeTCA HeocTaTOUHaA H3YYeHHOCTh Mpowecca JIbLooOpa- 
30BaHHA B MOA3CMHbIX YCJIOBHAX. 

OnpenemteHHad HallIMMH MpHOJIMxKeHHbIMH pacueTaMH 
CKOPOCTb JIbqOOOpa3s0BaHHA, KaK BHHO, KoleOseTCA B O- 
BOJIbHO INMpOKHX Mpemetax —or | yo 2 cm/uac. Iloxasarean 
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3TH ABJIAIOTCA CyryOO OPHeHTHPOBOUHHIMH, MOCYMTAaHHbIMH 
6e3 yueTa xOJIOMOCOMepRKaHHA MAaCCHBa, NPHYeM OTKJIOHCHHA 
3]eCb BO3MOXKHbI HW B TY HW Apyry cropony. Iloka To/bkKO 
BO3MOXKHO WoOwaraTb, UYTO pH OvJlarompHATHbIX YCJIOBUAX 
TCXHHYeCKAA CKOPOCTb JIblOOOPa3s0BaHHA OyeT MOBbIUIeHa, 
B CBA3H C ¥eM IPH HadwekKalleH OpraHu3alluv paooT He By- 
mer HaOslolaTecaA OoOubWOrTO paspblIBa Me*K]Y OUMCTHbIMH 
pa6oTamu wu paOoTamMu NO HaMOpaxXHBaHHlo JIbfa B BbIpa- 
6OTAHHOM TipoctpauHctee. Kpome Toro, pH HaJIM4HH 3aTpy- 
HeHHH B JLAHHOM HallpaBJIeHHH BCeryqa MOXKHO HaHTH BbIXOL 
B YaCTHYHOM HCHOJb30BaHHH CYyXxXOH 3akualKH. O6pa3yro- 
LWHHCA TIpH STOM JIbMOOeTOH TOJIbKO YJIYYIUMT MexaHuyeckHe 
CBOHCTBA CJIOA 3aKJIaKH WH COMPOTHBJIACMOCTb ee FOPHOMY 
NaBJIeHHtO. 

He mMenHee pallHOHaJIbHbIM B J@HHOM CJlyuae MOXKeT OKa- 
3aTbCA 3aNOJIHeHHe BbIPaOOTAHHOTO CJIOA WIM 4YaCTH ero OT- 
Je@JIbHbIMH OJIOKaMH Jiba, CBOCBPeCMeHHO 3aLrOTOBJICHHbIMH 
Ha OTeJIbHbIX MIOWAatKax. BIOKH H YPIbIObI Jiba, 3aJ1I0x*KeH- 
HbIe B BbIPAGOTAHHOe MPOCTPaHCTBO, pH NWOJIMBe HX BOOM 
ObICTPO CMeP3HYTCA B IVIOTHbIN MOHOJIMT, OOaTatollnu foO- 
CTATOUHOH MpOUHOCTbIO. 

Ha 9TOM MbI 3€KOHYMM OOOOLIEHHe OTIeJIbHbIX MO.102Ke- 
HHH HW TepeiwemM K oOOMeH OWeHKe pewIoxwKeHHOH Hen. 
CyesaeM 9TO HYTeM conocTaBJeHHA TpeOoBaHHH, BbI-ABUrae- 
MbIX TOPHOH MpaKTHKOH WIA PalWOHaJIbHOrO HCNOJIb30BaHHA 
2akJlaJ.KH, H TeMH BEPOATHbIMH BO3MOXKHOCTAMH K HX YJLOB- 
JI€TBOPeHHIO, KOTOPbIMH MbI OyeM pacnovlaraTb, NpHMeHAA 
Je, B KayuecTBe 3aKJlaqOu“HOrTO MaTepHaua. 

IlepBbiM 43 HHX, Kak yxKe OTMeYaJIOCb, IPH HaJM4HH O6- 
IMX OJIarOMpHATHbIX YCJIOBHH BbIMBHraeTCA TpeOoBaHHe 
O HEBbICOKOH CTOHMMOCTH JOObIUN H TPaHCHOPTHPOBKH 3akJ1a- 
MOYHOTO MaTepHasia IIpH OcTaTOUHbIX ero 3anmacax. Oue- 
BUAHO, Jel OyeT OTBeEUATb ITOMY YCJIOBHIO 6oulee MOJIHO, 
yeM JNOO0H M3 MPMMeHAIOWIMXCA B HaCTOALLee BPCMA BbIMOVJI- 
HuTeweH. To »e CaMOe€ MOXKHO CKa3aTb O ero AHTHMMporeH- 
HbIX CBOHCTBaX H HHeEPTHOCTH B TORKAPHOM OTHOIMEHHH. 

OTHOCHTeJIbHO M@€X@HHYeCKHX KayeCTB JIba Mbl MPH 
K BbIBOLY, YTO OHH BIOJIHe YAOBJeETBOPAIOT TeM Tpeb6oBa- 
HHAM, KOTOPble OOBIUHO MpeLbABJIAIOT K MATePHaJy 3aKTaKH, 
a B HEKOTOPHIX OTHOMIeCHHAX H MIpeBOCXOAAT UX TIpH yCJIOBHH 
COXpaHeHHA B BbIPaOOTAHHOM TIPOCTPaHCTBe OlpeleJeHHOro 
TeMMepaTypHoro pexKuMa. 
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PeoKHM 9TOT, KaK Mbl 3HaeM, He ABJIAeCTCA MOCTOAHHDIM, 
HO €rO BO3MOXKHO He TOJIbKO COXPaHATb B ONpeMeJICHHbIX TIpe- 
Aelax, HO W HallpaBJIeHHO W3MeHATb, peryJIMpyA Tenm006- 
Me€H Me?KZY BO3YXOM, MOCTYMaIOUl4M C MOBepXHOCTH, H 
AKTHBHOH MOBePXHOCTbIO MOpos B PYAHHKe. Takum o6pasom, 
B OarONPHATHHIX MPHPOAHbIX YCJIOBMAX Jel yAOBMeTBOpAeT 
BC€M OCHOBHbIM TpeOOBaHHsAM, IpeAbABJIACMbIM K MaTepHaJy 
3akJaJLKH. 

IloMUMO OCHOBHBIX OH MMeeT HM PAX MONOMHUTeIIDHDIX 
Ka4¥eCTB, IIPHCYILHX TOJIbKO eMy BCJIEACTBHeE CBOeOOpasHOcTH 
ero PUu3M4eCKHX CBOCTB. Oco60 BaxKHbIM H3 HUX, 10 Halllemy 
MHEHHIO, ABJIACTCH CMOCOOHOCTH JIbjdla K MpOYHOMy CMep3a- 
HHIO C IOBEPXHOCTbIO KpelVJIeHHA H TOPHbIMH MOposamny, TO 
MO3BOJIACT PACCMATPHBATb MbMOZaKMANKY KaK CBOeOOpa3sHbIi 
MOHOJIMT,° KOTOPbIM TIPOUHO H TWIOTHO OyeT 3aNOJIHATHCA 
BbIPAaOOTAHHOe MpocTpaHcTBo. Takoe KavecTBO LaeT BO3MO2%K- 
HOCTb PaCCYUHTHIBATb HE TOJIbKO Ha XOPOLIyIO COXPpaHHOCTb 
BbIPaOOTOK Ha OTPaOOTAHHbIX HM 3aJIOXKCHHbIX JIbJOM PopH- 
30HTaX, HO HM flaeT OCTaTOUHOe OCHOBAHHe AIA MpesNo.o- 
“OKCHHH O CHYOKeEHHM OOMLMX ToTepb MOJIe3sHOro HCKOMaeMoro 
B Hegpax. I[locieqHemMy Ha OTJ@IbHbIX MeCTOPOKTeCHHAX 
JOJDKHbI B OCTaTOUHOM Mepe ciMoco6cTBOBaTb aHTHMMporeH- 
Hbl€ CBOHCTBa JIbdosakagkKu. K comaJIeHHio, BCe 3TH MOJIO- 
XKHTeCJIbHbIe CBOHCTBa B TIOJIHOM Mepe MOryT ObITb HCMHOVJIb- 
30BaHbl TOJIbKO IPH pa3paOoTrKe MeCcTOPOXKTeHHH B Olpee- 
JSIGHHbIX IIPHPOHbIX YCJIOBHAX. 

He cmemyetT, O§HaKO, IIpH 9TOM 3aObIBAaTb, 4TO Jaib- 
Helilliee pa3sBUTHe TOPHOM MpoOMbIWJIeHHOCTH B COBeTCKOM 
Corose Bcero BeponTHee Oyler OCYLIECTBIATBCAH 3a CHeT 
OCBOCHHA HOBbIX MeCTOPOXKCHHH, OTKPbITHIX HM Pa3BejlaH- 
HbIX B C@BEPHbIX H CeBEPO-BOCTOUHDIX PalOHaX CTPaHbl, T. €. 
KaK pa3 B OOsacTH, re KIMMaTHYecKHe H Apyrve mpupor- 
Hble YCJIOBUA UCKJIOUMTeIbHO O/aPOMpMATHbI JIA ycrelll- 
HOrO TIpHMeHeHHA JIbsosakayKH. LinupoKoe ee BHempeHHe 
ano Obl BO3MO2XKHOCTb HaMHOrO 3ZKOHOMMYHee paspabarTpl- 
BaTb 3/[eCb 3HAUHTCJIbHYIO UaCTb MeCTOPOXKeHHA, T03BO- 
JIMJIO Obl COXPaHUTb B HAPOMHOM XO3AHCTBe CTPaHbl OoJIbUI0e 
KOJIMUeCTBO JIECOMATePHAJIOB MH MOBbICHIO Obl OOULYIO sidek- 
THBHOCTb FOpHbIX paoor. 

V3i0xKenHoe no6yausI0 aBTopa CelaTb TepBoe O606LIe- 
HHe TIpeWIO%KeHHOM MpPOH3SBOACTBCEHHHKaMH Hen O JIblo3a- 
KlalKe, MpOaHaJIM3HpOBaTb HepBble OMbITbI ee HCIIOJIb30Ba- 
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HHA TO MaTepHasaM, coOpanHpim M. VM. Jlopoxospim, u pa- 
ILHOHAJIbHOCTbh JlaJIbHeHIWero MPHMeHeHHA B IipakTHKe Trop- 
Horo flea. Kak BUHO, MOJYYeHHbIe Ppe3yJIbTaTbl TOBOPAT 
O HeOOXOMHMOCTH ee JaIbHellel yruyOJIeHHOH pa3spadoTKH 
HW ampoOallun WyTeM TiUlaTeJIbHO MOCTABJICHHBIX OMIbITOB, Mpo- 
BEM@HHbIX Ha OCHOBe MpOYMaHHOroO COApyKecTBa HaydHblx 
M MPOCKTHBIX OpraHH3aluli Cc Mpou3sBocTBoM. Bpiio Gpl 
BeCbMa XK€JATeJIbHbIM TIPOBeCTH WIMpoKoe OOcy2xXMeHHe OCc- 
HOBHbIX [OJIOX%KeHHH M3JI0O%KeHHONM Ugen. HecoMHeHHO, ony6- 
JIMKOBaHHe Hallie PaOOTbl BbISOBET COOTBeTCTBYIOMIMe OT- 
KJIMKH W 3aMeuaHHa. Bce mowle3Hble H3 HHUX MOryT HauTH 
IIpHMeHeHHe IPH aJibHelIeH IKCHePHMeHTAJIbHOH UH Teope- 
THYECKOH pa3spaOoTKe BOMPOCa HCHOJIb30BaHHA JIbka B Kaye- 
cTBe 3aKaOuHOro MaTepnaa. 

Ga mepBble Takve 3aMeyaHHA aBTOp IIpHHocuT Ovlaro- 
JlapHOcTb WleHy-KoppecnoHyzeHty AKafemMuu HaykK CCCP 
M. VW. Arourkosy, ropHomy uaxKeHepy M. A. YxpanHckomy 
H CTaplwMM HayuHbIM cOTpyAHHuKamM MucTutTyta Mep3JI0TO- 
BemeHua uMeHu B. A. O6pyyeBa AkazemMun HaykK CCCP 
B. ®. DKyxosy, B. A. Kyapssuesy u A. M. Uexorusmo. 
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